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1. HEJIb U 3AJJAYU JUCHUIIJIMHBI.

[IporpaMmma mucnumIMHa COCTaBlIeHa B COOTBETCTBUU C TpeOoBaHusMU DenepaabHOTO
rocygapcTBeHHOTO oOpaszoBatenbpHOro craggapra (PI'OC BO) ans HampaBiieHUsS TOJITOTOBKH
OakamaBpoB 20.03.01 «TexnocepHnas 06€30MaCHOCTE», PEKOMEHAANMSIMU METOIUYECKON
KOMHUCCHUM ¥ HAKOIUICHHOTO OIbITa MPETNOJaBaHus AUCIHUIUIMHBI KadeApod MPOIEeCcCCOB M
anmaparoB xumuyeckoil Texnosiorun PXTY um. JI.1. MenneneeBa. [Iporpamma paccuntana Ha
M3y4YeHUE JUCIUTUIMHBI B TEUCHUE JIBYX CEMECTPOB.

Hucuunnuua «lIpoueccsl M anmaparbl XUMHYECKOW TEXHOJOTHHM» OTHOCUTCS K
BApUATUBHOM YaCTH TUCHUIUIMH ydeOHoro TuiaHa. [IporpaMma AuCIMIUIMHBI Tpeoiaraet, 4To
00ydJaronrecss UMEIOT TEOPETUYECKYIO M MPAKTHYECKYI0 MOATOTOBKY B OOJaCTH MaTEMaTHKH,
bu3UKN ¥ PU3NIECKON XUMUH.

Heas aucuumiauHbl — cPOPMUPOBATH TMPEJACTABICHHWE O BUIAX M XapaKTEPUCTHKAX
THUTIOBBIX TEXHOJOTUYECKHX MPOIECCOB U TEXHUYECKOM 000PYIOBAHUH, TPUMEHIEMOM B XUMHKO-
TEXHOJIOTHYECKOM TIPOM3BOJCTBE, a TaKKe BMECTE C JUCIUIUIMHOW OOIIeH XUMUYECKOM
TEXHOJIOTUU CBS3aTh OOIIEHAYYHYI0O M OOIICHMH)KEHEPHYIO IOJTOTOBKY OOYYarOIIMXCS IS
MOJATOTOBKH OakajaaBpoB K Mpo(ecCHOHATBLHON IEATENHPHOCTH B HAay4YHO-HCCIIEIOBATEIIbCKOM,
OPraHu3alMOHHO-YIIPABICHYECKOM, SKCIEPTHOW, HAI30PHOM W HMHCIEKIMOHHO-ayJIUTOPCKOMN
o0nacTsix.

3agauM JMCUMILTUHBI:

- pa3BUTHE MOHUMaHUA (U3UYECKON CYIIHOCTH M OOIIHOCTH MPOIIECCOB XUMUUYECKON
TEXHOJIOTUH;

- OCBOCHHE TEOPETHYECKUX 3HAHUN B 00JIACTH TPOTEKAHUS THUIPOMEXAaHUUYECKHUX,
TETUTOBBIX U MaCCOOOMEHHBIX ITPOIIECCOB;

- M3y4eHWE KOHCTPYKIUH amnmapaTtoB ISl MPOBEACHHUS THIPOMEXAHUYECKHX, a TAKKE
TEIIO- ¥ MAaCCOOOMEHHBIX MPOIIECCOB;

- M3y4YeHUE AQITOPUTMOB PEIICHHS TMPAKTHUYECKUX 3a7a4, CBS3aHHBIX C PacuyeToOM
MIPOIIECCOB U aIMapaToB JJIsl TPAHCIIOPTHUPOBKH KUAKOCTEH, pa3/Ie]ICHUsI T€TEPOTreHHBIX CHCTEM,
TEIUI0- ¥ MaccooOMeHa.

Jucuumnuna «[Ipomeccsl U anmapaTbl XUMUYECKOM TEXHOJOTHW» MpenojaeTcs B 5 u 6
cemectpax. KoHTponp ycmeBaeMOCTH CTYACHTOB BEIETCS 10 TPHUHATON B YHUBEPCUTETE
PEUTHUHIOBOM CUCTEME.

2. TPEBOBAHMUS K PE3YJIbTATAM OCBOEHMUSA JUCHUIIJINHBI.

W3yuenne npucuummabl «llpomeccel u anmapaThl XMMHUYECKON TEXHOJIOTUHM» IIPU
OAroTOBKe OakanaBpoB 1o HanpasieHuto noarotosku 20.03.01 «Texnocdepnas 6e30nacHOCTEY,
npoduiib MOATOTOBKM — «be30macHOCTh TEXHOJOTMYECKHX IIPOLIECCOB U IPOU3BOJICTBY
HaIpaBJIEHO Ha MPUOOPETEHUE CIEAYIOINX KOMIIETEHIIMN U UHIUKATOPOB UX JOCTUKECHHUS:

YuusepcaiabHble kKoMneTeHIUu (YK) u uHAMKATOPBI MX TOCTHIKEHHS:
Konx n HanmenoBanne YK Koz 1 HanMeHoBaHMe MHIMKaTOpa JOCTKEeHHs YK
VYK-1.1. 3naeT MeTo1bl MOUCKA, KPUTUYECKOTO aHAJIN3a U CUHTE3a
uH(pOpMaLUY, TIPUMEHEHHUS] CUCTEMHOTO I0JIX0J[a, OCHOBAHHOTO

YK-1. CrocobeH | H&A ~ HaAy4yHOM  MHPOBO33PEHMM  IpPU  PEUICHUH  3ajad
OCYUIECTBIIATH MIOUCK, | IPO(ECCUOHATILHOM NESATENILHOCTH.

kputnueckuii aHaim3 u | YK-1.2. VYmeer ananu3upoBath 3amady, BBIICISIS €€ 0a30BbIC
CUHTE3 nH(pOpMaLIUK, | COCTABISIOLIHE.

NpUMEHATh  cucTeMHbli | YK-1.3. YmMmeer HaxoIuTh M KPUTHYECKH aHAJIM3UPOBATh
NOAXOJA JUld  pelleHus | uHpopmanuio, HEOOXOAUMYIO [UIsl pEeUIeHUs IOCTaBICHHOMN
ITOCTaBJIEHHBIX 3a1a4. 3a/1a4ul.

VYK-1.4. YMeer onpenensiTh U OLICHUBATh BAPHAHTHI BO3MOXKHBIX
pELICHUH 3a/1a4u




YK-2. Crniocoben
OIpenensaTh Kpyr 3aJad B
pamkax MOCTAaBJICHHOU
e u BBIOMpATh
ONTHUMAJILHBIE CIIOCOOBI UX
peuieHus, HUCXOoAsd U3
JNENUCTBYIOLIMX IPABOBBIX
HOPM, HMMEIOIINXCA
pPECYpPCOB U OrPaHUYECHUIA.
Oomenpodeccnonanbubie komnereHuuu (OIK) u nHAUKATOPBI UX JOCTHKEHUS:
Koa n HaumeHoBaHue
OIIK
OIIK-1. Cnocoben
YYUTHIBATH COBPEMEHHBIE
TeHJACHIUU pa3BUTHS
TEXHUKH ¥ TEXHOJIOTHHA B
obnactu  TexHochepHOU

VYK-2.3. 3HaeT TEXHOJIOTUYECKUE PACUEThI alapaToB
XAMUYECKOH TPOMBIIIJICHHOCTH.

YK-2.10. Birageer HaBbIKaMHU NPOEKTUPOBAHUS TPOCTEUIINX
anmapaToB XUMUYECKOH MPOMBIIIUICHHOCTH.

Kon u HanmeHnoBanue unaukaropa gocrumxenust OIK

0e30I1aCHOCTH,
U3MEpPUTEIILHOMN u

P . OIIK-1.2. VYmeer pemarh TUIOBBIE 3a7a4dl 10 OOECTIICUCHHIO
BBIYHCITATEIBHOM N
TOXHIKH 0€30MMacHOCTH 4eloBeKa B cpejie 00uTanus (IpOU3BOICTBEHHOM,

2 ~ (v}
OKpYXKarolei), ¢ y4eTOM COBPEMEHHBIX TCHICHIUN Pa3BUTHS

MH(OPMaLIMOHHBIX pyxaromei), ¢ yd P JICHITIH D

. TEXHUKH M TEXHOJIOTUH B 00J1aCTH TEXHOC(PEPHOM OE30MaCHOCTH.
TEXHOJIOTHH IIPpU PCIICHUHA

THUIIOBBIX 3aJ1a4 B 00JIaCTH
npoecCuoHAIBHOM
JICITCIILHOCTH, CBS3aHHOM
C 3alUTOM OKpYXKaroumen
cpenbl U o0ecreyeHueM
0C30IMaCHOCTH YeJIOBEKa.

B pesynbpTaTe uzydeHus: JUCIUIUIMHBI CTYACHT OaKaaBpuaTa JI0JDKEH:

3names:

— OCHOBBI TEOPHUHM TEPEHOCA HMITYJIbCA, TEIUIa M MAaCChl; MPUHIUIBI (HU3UIECKOTO
MOJICTUPOBAHUSI TPOIIECCOB; OCHOBHBIE YPaBHEHHS JBWKCHHS >KHIKOCTEH, OCHOBBI TEOPHH
TEIUTOTIEPeIadi; OCHOBBI TEOPHH MacCOIepeIayd B CHUCTEMax CO CBOOOTHON M HETOJBHKHOU
rpaHuIed pasnena (as3; TUIOBBIE MPOIECCH XUMUYECKONW TEXHOJIOTHMH, COOTBETCTBYIOIIHE
amnmapaThl 1 METOJbI X pacyeTa;

— METOJBbl TIOCTPOCHHUS HOMIUPUYCCKUX M TEOPETUUYECKUX MOJCNIEH  XHUMHUKO-
TEXHOJIOTHYECKUX TPOIIECCOB.

Ymemo:

— OMNpeNeNsITh XapakTep ABMIKEHHUS >KUIKOCTEH M Ta30B; OCHOBHBIE XapaKTEPHUCTUKH
MIPOIIECCOB TEIJIO- M MAaCCOTepelad; pacCYUTHIBATh MapaMeTphl U BHIOMPATh ammaparypy s
KOHKPETHOTO TEXHOJIOTMYECKOTO MPOIIeCcca;

— pacCUuTHIBaTh OCHOBHBIE XapAKTEPUCTHUKUA XUMHKO-TEXHOJOTHYECKOTO Tpoliecca,
BBIOMPATh PALIMOHAIIBHYIO CXEMY.

Braoemy:

— METOJIaMH TEXHOJIOTUYECKHX PACUETOB OTMACIBHBIX Y3JIOB M ACTAICH XUMHUYECKOTO
000pyI0BaHMUS;

— HaBBIKaMH ITPOSKTUPOBAHMS TUIIOBBIX alapaTOB XMMHYECKON MTPOMBIIIJICHHOCTH;

— METOJIaMH OTPENEICHUS PAlMOHATBHBIX TEXHOJOTHYECKUX PEKUMOB palbOTHI
000pyI0BaHUS.



3. OFbEM JUCHUTIIJIMHBI M BUbI YYEBHOM PABOTHI.

Beero CemecTp
Bun yueOHoi padboThl >
3E Axkan. 3E Akajg 3E Akajg
Y. . Y. . Y.
OO61ast TpPyA0€MKOCTh UCIUTUTHHBI 12 432 6 216 6 216
KonrakTHas padora - ay1MTOpHbIE 4,5 160 1.8 64 2,7 96
3aHATHSA
Jlexuu 1,8 64 0.9 32 0.9 32
Jlaboparopusie pabots! (JIP) 0,9 32 - - 0,9 32
[Tpaxtnueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTeJibHAs padoTa 5,5 200 3,2 116 2,3 84
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 5.5 200 30 116 23 ’4
JUCIATUTAHBI
Buabl KOHTpOJIA:
OK3aMeH 2,0 72 1,0 36 1,0 36
KonrtakTHas paboTa - mpoMexyTodHas 0.8 0.01 0.4 0.01 0.4
aTTecTalus 2,0
ITonroroBka K 3K3amMeHy 71,2 0,99 35,6 0,99 35,6
Buja nToroBoro KOHTpoJIs: JK3aMeH JK3aMeH
Beero CemecTtp
Bun yueOHo# padoThl >
3E Actp. 3E Actp. 3E Actp.
Y, Y, Y,
OO61ast TpPyA0€MKOCTh UCITUTUIHHBI 12 324 6 162 6 162
KonrakTHas padora - ay1MTOpHbIE 4,5 120 1.8 48 2,7 7
3aHATHSA
Jlexinm 1,8 48 0,9 24 0,9 24
Jlaboparopusie paboTs! (JIP) 0,9 24 - - 0,9 24
[TpakTnueckue 3anstus (113) 1,8 48 0,9 24 0,9 24
CamocrosiTeJibHas padoTa 5,5 150 3,2 87 2,3 63
CamMocTosATenpHOE N3YUCHUE Pa3IeIOB 5.5 150 3.0 27 23 63
JUCIATUTAHBI
Buabl KoHTpOJIA:
JK3aMeH 2,0 54 1,0 27 1,0 27
KonTtakTHas paboTa - mpoMexyTodHas 0.6 0.01 0.3 0.01 0.3
aTTecTalus 2,0
[ToaroroBka K sK3amMeHy 53.4 0,99 26,7 0,99 26,7
Buja nToroBoro KOHTpoJIsi: JK3aMeH JK3aMeH
4. COAJEP) KAHUE JUCHUIIJINHBI.
4.1. Pa3nennbl IMCUMIIMHBI U BUIbI 3AHATHI.
AKajeM. 4acoB
Ne Jlag. | Cam.
u/n Paznen nucuuniinHbI Beero Jlek- | Ilpak. paGo- | pa6o-
U 3aH.
ThI Ta




Pazgen 1. I'mpponunamMuyeckue

1 npoueccbl W anmaparbl XUMHYECKOH 88 16 16 8 48
TeXHOJIOTUH

11 Beenenne B gucuumiuHy. OCHOBHbBIE 3 ) ) i 4
MOHSTHS U OIIPEJICIICHUS.

1.2 | OcHOBBI TEOpUHU NEPEHOCA. 10 4 2 - 4

1.3 | 'mnpocratuka. 8 2 2 - 4

1.4 | l'upponunamuka. 22 4 4 4 10

1.5 | IlepemenieHue )KUIKOCTEM. 40 4 6 4 26

) Pazgen 2. TenJmelue npoueccbl u 88 16 16 3 48
annaparbl XUMHYeCKOi TeXHOJIO0THHU

21 OCHOBHbIE TOHSTUS U OIPENEICHUS B 12 ) i 2
Terionepeiaye.

2.2 | llepenoc sHepruu B Gopme TEIIOTHI. 26 10 6 - 10

23 Tennonepenaya B ITOBEPXHOCTHBIX 50 4 3 3 30
TEII000MEHHUKAX.
Paspen 3. Ilpoumecchl W anmaparbl

3 pasaesieHust TOMOTe€HHbIX cucrem | 130 24 24 8 74
(0CHOBHBIE MaccOOOMEeHHbIE MPoIecChl).

31 OCHOBHbIE TOHSTUS U OIpPENEICHUS B 10 ) ) i 6
Maccornepezaue.

3.2 | MexaHu3Mbl IEPEHOCA MACCHI. 12 4 2 - 6

3.3 | ®a3oBoe paBHOBECHE. 12 2 4 - 6

3.4 Merto bl pacuéra pa3MeposB 30 6 6 ) 18
MaccOOOMEHHBIX KOJIOHHBIX aIlllapaToB.

3.5 | AbcopOrusi. 30 4 4 4 18

3.6 | Juctunnsmusa. Pextuduxanmus. 36 6 6 4 20
Paznen 4. Ilpoumecchl u anmapartsbl

4 pasjeieHUs] TeTepOreHHbIX CHCTeM 54 3 3 3 30
(ocHOBHBIE rUipoMexaHuvyecKue
NMpouLecchl).

41 Paznenenne  rereporeHHBIX ~ CHUCTEM. 14 ) ) 4 6
OCHOBHBIE IOHATHS U METO/IBI.

4.2 | OcaxpaeHue. 10 2 2 - 6

43 TeueHue XKUIKOCTH 4Yepe3 HENOJBUKHBIE 13 ) ) 4 10
3€pHUCTBIE U IICEBA0OKUKEHHBIE CIIOU.

4.4 CDI/IJ'IBTpOBaHI/ICV CYCIICH3UM M OYHUCTKa 12 > > ) ]
ra3oB OT IbLIEH.
UTOro 360 64 64 32 200
JK3aMeH 72
UTOI'O 432

Paspen 1. I'mapoanHaMuyecKkue mpouecchbl U annaparbl XMMU4eCKOH TEXHOJIOTHH.
1.1. Beenenue B nucuuminHy. OCHOBHBIE MOHATHUS U ONPEICIICHUS.
[Ipenmer nucuumunsl «lIporeccsl U anmapaTbl XMMUYECKOU TexHoJorum». Kinaccuduxanus

4.2. ConepxxaHue pa3ieioB IMCUUILIHHBI.

IMpONLECCOB. HerepI)IBHI)Ie U NEpUOANICCKUEC, CTAHVMOHAPHBIC U HECTAIUOHAPHBIC ITPOLCCCHI.

XUMHYECKON TEXHOJIOTUH.

OcHOBHBIE 3aKOHOMEPHOCTH TIPOLIECCOB M OOIIUE TPUHIUIIBI

pacducTra arimapaTroB




Kunkoctn m razel. Knaccudukamus skuakocteit. WneanpHas sxuakocts. KamembpHble U
yapyrue Kuakoctd. Cuilpl, JIEHCTBYIOLIME B JKUJIKOCTH: MAacCOBble M IIOBEPXHOCTHBIE.
HanpspokeHus B KUAKOCTSIX M razax (TaHIe€HIMAJIbHbIE U HOpMasbHbIe). CBOWCTBA KUAKOCTEH.

Monens HenpepbIBHOI cpeabl. [lonaTue ¢puznyeckoro 3geMeHTapHOro oobema.

1.2. OcHOBBI TEOPUU IIEPEHOCA.

OcCHOBBI TEOpHH SIBJIEHUI NEpeHOca: aHaJIM3 MEXaHHW3MOB, MOJICIMPOBAHUS U Pa3pabOTKU
00001IEHHBIX METO/I0B pacyeTa I'MIPOMEXaHUUYECKHX, TEIJIOBBIX U MAaCCOOOMEHHBIX MPOIIECCOB U
annapatoB. OEHOMEHOJOIMYECKHE 3aKOHbl IMEpPEeHOCa HMITYJIbCa, MacChl U DHEPIHU.
MouiekynspHblif M KOHBEKTUBHBIM mepeHoc. OOmue 3aKOHOMEPHOCTH TUAPOAMHAMUKH,
TerIonepeiayu u Macconepenadn. B3anMocBsi3b 3TUX MPOLIECCOB B MPOMBILIUIEHHOH anmnaparype.
Ponb siBneHunit nepeHoca npu XuMUYECKUX IPEBPALLICHUSIX.

MartepuanbHble U SHEpreTuieckue (TerioBbie) OanaHChl; ONpeieIeHHEe MaCCOBBIX IOTOKOB U
SHEPreTUUECKUX 3aTpaT. YCIOBUS DPABHOBECHUS M OIpEACIeHUE HaIpaBJICHUsS IMPOIECCOB
neperoca. OOmMKA BUJA YpaBHEHHM CKOPOCTH IMPOLIECCOB; IBIXKYIIME CHJIbI U KHHETHYECKUE
k03¢ dumeHTsl. JIMMUTUPYIOLTUE CTAIUH.

1.3. I'mapocraruka.

Hubdepenunanbupie  ypaBHEHUs paBHOBecus Oiuiepa. [lokosimasics KUIKOCTh IO
neiictBueM cuibl TspkecTd. OCHOBHOE ypaBHEHHE THIApocTaTHKU. [IpakTuueckue MpuiioKeHUs
OCHOBHOTO YPaBHEHHUSI TUAPOCTATHKHU.

1.4. T'uapoauHaMuka.

baanc cwi mpy IBMKEHHUH BSI3KOM HEC)KMMAEMOM KUAKOCTH. YPaBHEHHE HEPA3PBIBHOCTH
(crumomiHoCTH) IOTOKA. YpaBHeHue HaBbe-CTokca u ero Gpusnueckuii CMbICIL.

[Togo6HOe mnpeoOpazoBanue ypaBHeHUs HaBbe-Ctokca. be3pazmepHble nepeMeHHbIE -
KpUTEpUU TUAPOJAUHAMUYECKOro noaodbus (Dinepa, Peiinonbiaca, Opyna, rOMOXpPOHHOCTH), UX
¢buznueckuil cMbICI; HapaMeTpruueckue Kpurepuu. KputepranbHoe ypaBHEHHE ABHXKEHUS BA3KOM
KUIKOCTH.

VYpaBHeHHe JBUKEHUS Oiiepa. OHEpreTHueckuil OallaHC CTAalllOHAPHOIO JBUIKECHHS
UJCANbHON XUIKOCTU. YpaBHEHHE bepHyIu g UACAIBHOW W peanbHOM Xuakoctu. Ero
MPaKTUYECKUE TNPUIOKEHUS (ucTeueHue >xuakocted, Tpyoka Ilurto-Ilpanarns). IlpuHiuns
U3MEpEHUsi CKOpocTel M pacxoJOB  JKMIKOCTH  JPOCCENIbHBIMM  Ipubopamu U
ITHEBMOMETpUYECKUMHU TpyOkamu. OmnpesesieHne pacxo/l0B MPHU UCTEUEHHUH KUAKOCTEH yepes
OTBEPCTHS WM HACAJIKH.

'unponmHamMuyeckue pexxuMbl ABMKEHUS KUAKOCTEHN: JTaMUHAPHBIA U TYpOYJIEHTHBIN.

UYucno PeitHonpAaca M ero KpUTHYECKHE 3HA4YeHMs. MeXaHM3Mbl JIAMUHApHOTO U
TypOynenTHoro teueHuil. [lonstue TypOynentHoctu. IIpeacraBieHuss o rupoAMHAMUYECKOM
MOTPAaHUYHOM CJIO€ IPU TEUEHUH 10 TpyOaM U KaHaiaM U IpU 00TEeKaHUH Tel.

Pacuer quamerpa TpyOONpOBOIOB U allIapaToB; BEIOOP CKOPOCTEHN MOTOKOB U ONTUMAIBHOTO
nramerpa TpyOOIpOBOIOB.

Pacnipenenenne ckopocreld o paamycy TpyObl MOCTOSHHOTO CEYCHHS MPU JIAMHUHAPHOM
CTallMOHAPHOM TEUEHUHU.

Teuenue B TpyOax u kaHanmax. Onpeaensiouiuil NmomepevHblil pasMep MOTOKa B KaHaJlax
MIPOM3BOJILHOM (POPMBI: THIPaBIMYECKUN PalnyC, SKBUBAJICHTHBIA AUAMETP.

I'mppaBinueckoe CONPOTHBIIEHHE INPU TEYEHUM JKMIKOCTEM M ra3os. Pacuer moreps Ha
Tpenue (ypaBHeHue Jlapcu-BelicObaxa) m Ha wmecTHble comnpoTuBiieHus. COOTHOIICHUS U
HOMOTPaMMBbI JIJIsl pacuyeTa KodpduiueHTa TpeHus. 3aBUCUMOCTH MEXK/y pacXoJI0M U Mepenaiom
naBieHus. Pacuer Hamopa ais mepeMelleHus JKUJKOCTEH uepe3 CUCTeMYy TpyOONpoOBOJIOB U
anmaparos.

1.5. Ilepemenienne sKUAKOCTEM.

[lepemenienne XHUAKOCTEH € NOMOIIbIO MAIIMH, MOBBIIAIOMIMX JaBieHHe. OObeMHbIE
(mopIIHEBbIE, POTALIMOHHBIE U JIp.) U AUHAMHUYECKHE (LEHTPOOEKHBbIE, OCEBbIE U JIp.) HACOCHI.
OcHoBHbIE TapaMeTpbl pabOThl THUIAPABIMYECKMX MAIIMH: I[POU3BOJAUTENBHOCTh, HAIOP,
mortHocTh, KIIJI.




Pacuer manopa u moTpebisieMoi MOIIHOCTH; TOA0Op ABUTaTess K Hacocy. OmpeneneHue
JOIYCTUMOM BBICOTHI BCAChIBaHUS. SIBJIEHNE KaBUTALIUU U €r0 IPEJOTBpAICHHE.

OcoOeHHOCTH pabOThI, COMOCTABJIEHNE U 00JIACTU MPUMEHEHHS] OCHOBHBIX THUIIOB HACOCOB -
LEHTPOOEKHBIX, MOPIIHEBBIX (IUIyH)XKEepHBIX) W ap. CBsa3p Hamopa, MomuoctH u KIIJ ¢
MIPOU3BOIUTEIBLHOCTBIO (XapaKTEPUCTHUKKA HAcocoB). PaboTa HAcOCOB Ha CeTh W WX BBIOOD;
peryinupoBaHue MPOU3BOAUTEIHHOCTH.

Paspen 2. TenioBbie Npouweccsl M annaparbl XHMHY€CKOM TEXHOJIOTHH.
2.1. OCHOBHbIE MOHATHUS U ONIPENICICHUS B TEIJIONEpeIaye.

OCHOBHBIE TEIJIOBBIE IPOLECCHl B XUMUUYECKON TEXHOJOIMHU: HarpeBaHUE U OXJIAXKICHHE,
KOHJICHCAIIMSI TAPOB U MCHIAPEHUE KUIKOCTEH.

CranuoHapHbIf M HECTAMOHAPHBIM NEPEHOC TEIUIOThl. TemmepaTypHOe MOJe, I'paJUeHT
TEeMIIepaTypbl U TEIUIOBOI MOTOK; TEIUIONepeaya 1 TeIIooTAa4ya. TeMnepaTyponpoBOIHOCTb —
TEIJIONHEPLIMOHHBIE CBOMCTBA CpeIbl.

2.2. Ilepenoc sHepruu B hopMe TEMIOThI.

TemnnoBoi#l OanaHC Kak YacTHBIM ciydall sHepreThyeckoro Oamanca. OmpeneneHue TEruIoBOM
Harpy3Kku anmnapara Npd H3MEHEHUH U 0e3 M3MEHEHMsI arperaTHoro cocrosiHus. Pacxon
TEIJIOHOCHUTEIIEH.

JuddepenunanbHoe ypaBHEHHUE MIEPEHOCa YHEPTUU B (OpME TEIIOThI, ypaBHEeHUE Dyphbe-
Kupxroga u TernaonpoBoJHOCTH.

CranuoHapHbI MepeHOC TEIJIOTHl Yepe3 IUIOCKUE M LWIMHIApUYeckrue creHku. CoueTaHue
MEXaHHU3MOB MEPEHOCA TEIUIOTHI (TEMIONPOBOIHOCTH, KOHBEKIIMH, U3TYyUCHHUS).

KonBekTuBHBIN niepeHoc TemnoThl. be3pasmepHblie nepemenHsle — uncna Hyccensra, [lexie,
[Ipannrns, ['pacroda, @ypwe. Pacuer korphuuueHTOB TEMIOOTHAYM MHPU BBIHYKICHHOW M
€CTECTBEHHOM KOHBEKITHM.

TemnooOMeH npu H3MEHEHUM arperatHoro cocrosHus. Konpencamus mnapos. dopmyna
Hyccenpra. TennooOMeH npu KuneHU.

PannanTtHbI Tennonepenoc. B3anMmuoe usitydeHne ten. PaguaHTHO-KOHBEKTUBHBIN IEPEHOC
TeroTel. PacueT moreph TEIJIOTHI anmapaTaMu B OKPY)KAIOIIYIO Cpeay U TEIIOBOM H30JIALUU.
OcHOBHOE ypaBHEHHE TEILJIONEpEIayn.

2.3. Tennonepenaya B HOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Temnonepenaua B TMOBEPXHOCTHBIX TEIJIOOOMEHHUKAX. AJIUTUBHOCTh TEPMHUECKUX
conpotuBiieHud. CpenHsis ABMKYILAs cuila Temionepenaund. OnpeneneHue cpeHe ABIKYILen
CWIBl B ammaparax pas3JIMyHbIX KOHCTPYKIMH. B3aumMHOe HampaBiieHHE JBH)KEHUS
TEIUIOHOCHTEIIeH. PacueT moBepXHOCTH TEMIIO0OMEHHUKOB.

CrocoObl moABOJAa M OTBOJA TEIUIOTHI B XUMHUYECKOM TexHoioruu. TpeOoBaHus,
IpenbsBiIsieMble K TemIoHocuTensiM. OO00orpeB BOJSHBIM IApOM, BBICOKOTEMIIEPATypHBIMU
OPraHWYECKUMH TETUIOHOCUTEIISIMHM, TOMOYHBIMU Ta3zaMu. CrocoObl anekTpooborpeBa. OTBOA
TEIUIOThI BOJOW, BO3JyXOM U HU3KOTEMIIEPATYPHBIMH TETJIOHOCUTEIISIMU.

TennooOMeHHble anmaparbl; uMX Kinaccudukanus. OCHOBHBIE THIBI MOBEPXHOCTHBIX
TEII000MEHHUKOB (TpyOUaTble, MJIaCTUHYATHIE, allllapaThl ¢ NEPEMEIINBAIOLIUMHU YCTPOHCTBAMU
u T1.1.) CmecuTenbHble TEIUIOOOMEHHUKU: TPaJAUpHU, KOHJEHCATOpbl cMelleHus. BriOop
ONTUMAJIBHBIX KOHCTPYKLIUN U YCIIOBUM SKCIUTyaTallMM TEIIOOOMEHHBIX anmnapatoB. OCHOBHbIE
TEHJICHIIMM COBEPILLIEHCTBOBAHUS TEINIOOOMEHHBIX allllapaToB.

Paszgen 3. Ilpomecchl W ammaparbl pa3jieJleHHs1 TOMOIeHHBIX CHCTeM (OCHOBHBbIE
MaccoOOMeHHbIE MPoLecChl).
3.1._OcHOBHBIC TOHATHS U OTIPEICICHUS B Maccomepeiaye.

Knaccudukanus nporeccoB maccooomena. OCHOBHbIE MOHSTUSI U onpeaesieHus. [Ipouecchbl
co cB0OOTHOM U (PUKCUPOBAHHOW IpaHUIIEH pasena a3 u ¢ pa3aessomei ¢aspl MeperopoaKon
(memOpanoii). Hocutenu u pacnpenensieMblie BemecTBa. CriocoObl BRIpaXKEHHS cocTaBa ¢as.




OU3NKO-XMMHUYECKHE OCHOBBI MacCOOOMEHHBIX MpolieccoB. PaBHOBeCHbIE yCIOBUS H
ONpeJiefiecHue HampaBlieHUs T1epeHoca BemectBa u3  ¢asel B (azy. Koadduuuents
pacnpenenenus. [lonstue o macconepenaue u MaccooTAaye.

KoHueHTpalnoHHoe mose, rpaJueHT KOHLEHTpaluuu, OOIMN U yAEIbHBIM MOTOK MAacChl.
MounekynspHas Aupy3us B KUAKOCTAX, razax (mmapax) U TBEpAbIX Telax.

3.2. MexaHHu3MBbl IEPEHOCA MACCBHL.

VYpaBHeHHE HEPA3PBIBHOCTH JUISI IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepenunanbHoe ypaBHEHNE KOHBEKTUBHOI'O IIEPEHOCA MAacChl B OMHAPHBIX Cpesiax.

Judpdy3noHHBIN NOrPAaHUYHBIN CIIOM; TPO(GUIN KOHIEHTPALUHA U CKOPOCTEH B MOTOKAX.

Koadpuuumentet maccootnauun. OCHOBHbIE MOJIENbHBIE NPEJACTABICHUS O MEXaHHU3ME
MaccOOTJauu.

MopenupoBanue KOHBEKTHBHOTO MaccooOmena. Yumcna Hyccenbra, Ilexne, Ilpanatis,
®dypbe U JIp., UX QUINYECKHI CMBICI, aHAJOTHH C TEIUIOBBIM M0100MeM IPUMEHUTENBHO K ra3aM
u KuAkocTsM. Pacuer KO3(QQHUIIMEHTOB MaccoOTnaud B ammapaTax pa3jiMYHbIX THUIIOB IO
YpaBHEHUSIM ¢ Oe3pa3MepHBbIMU IEPEMEHHBIMH.

Macconepenaya. OcHoBHOe ypaBHeHuUe Maccorepenadd. COOTHOIIEHHE — MEXIy
ko3d¢uLmeHTaMd  Maccollepeiayd U MaccooTAadyd, aJAUTUBHOCTh  AU(PQPY3HOHHBIX
conpotuBiieHud. VHTeHCUuKalusa macconeperayd MyTeM BO3ACUCTBHS Ha JTUMHUTHPYIOLIYIO
CTaJIuIO.

Bnusnue ycnoBuit  (TemmepaTypbl, JaBJI€HHS, KOHLEHTpauuid) Ha  HaIpaBlieHHE
MaccorepeHoca Ha nmpuMepax abcopOIuy; MPUHIIHMITH BHIOOpa aOCOPOEHTOB.

3.3. ®a30BOE paBHOBECHE.

MarepuanbHblii  0ajaHC HENPEPHIBHOIO YCTAaHOBMBILErOCS IIpolecca MpHU Pa3IUYHBIX
crioco6ax BeIpaXKEHHS COCTAaBOB (a3 U X PacX0JI0B; ypaBHEHUS pabOUuX JTUHUIL.

[IpenenbHble KOHLEHTPALUK pacHpeeNiieMOro KOMIIOHEHTa B OTJAIOLIEH U U3BJIEKarolel
¢azax an8 OPOTUBOTOYHBIX MpoIlecCOB. MakcuMalbHO BO3MOXKHAsl CTENEHb HW3BJICUECHMUS,
MHUHHUMAJIbHBIA U ONITUMATBHBIA PACXO0 bl M3BIICKAIOIICH (ha3bl.

3.4. Metoabl pacuéra pazMepoB MacCOOOMEHHbBIX KOJOHHBIX allapaTos.

Pacuer mnomnepeuHoro cedeHus (IuameTpa) KOJIOHHBI, MPEIENIbHO JONyCTUMas M
SKOHOMMYECKU ONTUMAaJIbHAsL CKOPOCTH CIJIOUIHOM (ha3bl.

PannonanbHbI BBIOOp B3aUMHOTO HAmpaBiIeHUs JBUKEHUS (a3 U OpraHu3aluu NOTOKOB B
MaccooOMeHHBIX ammapaTax. Pacder MaccooOMEHHBIX MPOLECCOB M ammaparoB I CUCTEM C
OJIHUM pacIipeiesieMblM KOMIOHEHTOM. OCHOBBI pacueTa BhICOThl MAaCCOOOMEHHBIX allapaToB ¢
HENpPEepBhIBHBIM M CTYNEHYaThIM KOHTAKTOM (a3. J[Ba OCHOBHBIX METOJa pacuera: Ha OCHOBE
K03 (ULMEHTOB Maccolepeaud U Ha OCHOBE MOHITHUS TEOPETUYECKOW CTYNEHU pa3/IeieHHS.
[TonsiTHe yuciia eAMHMI] NEPEHOCa M BBICOTHI E€IUHMIIBI IepeHoca. PDakTop Maccorepenadi.
CpenHss ABMKYIIasl cCuila Maccornepeaayu. BiusiHue npo1oJibHOTO NepeMennBaius Ha CPEeTHIO0
NBIDKYIIYIO cuily Maccomepenadun. Ilpomemypa pacuera, oOcHOBaHHasi Ha OOBEMHBIX
ko3¢ punmenTax macconepeaayu. I'papuueckuii 1 aHAIMTUYECKUI METOIBI pacyeTa.

Pacyer BbICOTBI MaccOOOMEHHBIX ammapaToB €O CTYNEHYaTbIM KOHTakToM  (as.
OddextuBHOCTh cTyneHu no Mapdpu. Csa3p ymcia eauHuIll nepenoca u jokanbHoro KITJI
cryneHd 1o Mbpapdpu. UucieHHbI pacueT «OT CTYNEHH K CTYNEHH» M ero rpaduyeckas
MHTEpIpETAUs C UCIOJIb30BAHUEM «KMHETUYECKOMN JIMHUW». YUeT CTpyKTypbl NOTOKOB 1 KII/{
tapenku. OcoOeHHOCTH pacyeTa TapeibyaThblX KOJIOHH HAa OCHOBE MOHSTHUS TEOPETHUECKOM
Tapenku. Ynuciao JeiCTBUTENBHBIX U TEOPETUUECKUX TapesloK. D(PPEeKTUBHOCTD TapEIIKU.

PannonanbHbIi BEIOOp B3aMMHOTO HANpaBiIeHUs JBUKEHHUS (a3 U OpraHu3alid IOTOKOB B
MaccoOOMEHHBIX amnmapaTax.

3.5. AGcopbuus.

OO0mue NpUHOHUIB YCTPOWCTBA H KiIacCHU(UKAIMSA amnmapaToB IS MacCOOOMEHHBIX

IIPOLIECCOB B cucTeMax '"ra3(map)-Kuakocts". OCOOEHHOCTH KOHCTPYKIIHM abcopOepoB.




OcHoOBHbIE TUIIBI ¥ 00JIACTH TPUMEHEHUSI aOCOpOEpOB: HACAJOUHBIE U TAPEIbUaThle KOJOHHBI,
anmapatbl CO CIUIOIIHBIM U CEKIMOHMPOBAHHBIM 0apOOTaKHBIM CJIOEM, ammaparbl ¢
JUCTIEPIrUPOBAHUEM SKUJIKOCTH.

Cxembl  aOCOPOIIMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C  BBIJCJIEHHEM  H3BJICUEHHOTO
KOMIIOHEHTa W pereHepauueir abcopOeHTa (IecopOlueil Npu MOBBIIIEHHON TeMIepaType,
MOHM>KEHUEM JaBJICHUS, OTTyBKOM HHEPTHBIM HOCUTEJIEM).

3.6. Juctmnsanus. Pextudukanus.

Paznenenue nuctwiuisuuen *XUAKUX FOMOTEHHBIX CMeCel M CKM)KEHHBIX ra3oB; 00JacTH
MIPUMEHEHUSI U 0COOEHHOCTH MPOBEACHHUS MTPOLIECCOB MPU PA3IUYHOM JaBJICHUU.

[TapoXHAKOCTHOE paBHOBECHE JJIA CHCTEM C TMOJHOM M OrPaHUYECHHOW B3aWMHOM
pacTBOPUMOCTBIO W €ro  BIMSHHE HA  BO3MOXHOCTb  pa3lelieHuss  KOMIIOHEHTOB
TUCTUJUISIIMOHHBIMHU MeToiaMU. Pacder paBHOBecHs ISl UJl€aIbHBIX OMHAPHBIX CMECEH.

[Ipocras u ¢ppakMOHHAas EPEroHKa; MeperoHka ¢ Aeduaermanueir. MarepuaibHblil 6anaHc,
pacuer BbIXOJa IPOJAYKTa U €ro CPEeHEro cocTaBa MpU MeperoHke OMHapHbIX cMmecel. CXembl
ycTaHOBOK. TeruioBbie OalaHChl U pacueT pacXxo10B TEINIOHOCUTENEN I ATHUX IIPOLIECCOB.

Pexruduxanus. OuU3NKO-XMMUYECKHE OCHOBbI M OCOOEHHOCTH YCIOBUN MPOBEICHHS
npoueccoB. CxeMbl YCTaHOBOK Il HENPEPHIBHON M MEPUOJUUECKON peKTUPUKAIIMN OMHAPHBIX
cmeceil. OcoOOEHHOCTH yCTpOWCTBA annapaToB (HAacaJ04YHbIX U TapesibyaThiX KOJIOHH) U BbIOOpa
peXKUMOB HX paboThl mpu pekTudukanuu (mo cpaBHeHHIO ¢ abcopOuwmeir). OcoOeHHOCTH
yCTpOICTBa U BapuaHThl pabOThI UCHIApUTEIeH U JedaerMaTopos.

MopnenpoBanue M pacueT MPOLIECCOB U alIapaToB IpPU HENPEPHIBHOM pEeKTHPHUKAIUU
OuHapHbIX cucteM. OCHOBBI YMCIEHHOTO U rpadoaHaIUTUYECKOr0 MEeTO/I0B. MarepuanbHbIi
Oamanc. Paboume nuaMM. OmnpenerecHne MUHMUMAIBHOTO M pabodero ¢erMoBOro 4YHCHA.
TemnnoBoit OanmaHC M pacyeT pacxoJiOB TEIJIOHOCUTENeH. [IpUHIMIBI TEXHUKO-2KOHOMHYECKOM
ONTUMM3ALIMM HpH pacueTe paboyero (aerMoBOro uuciaa, pa3MepoB ammaparypel u
sHepreTudeckux 3arpar. OCHOBBI pacyera Tapeiab4yaTblX U HACAJOYHBIX PEKTH(PUKAUOHHBIX
KOJIOHH.

Paznen 4. Ilpoumecchl M anmaparbl pas/iesleHUs TeTepPOreHHbIX cHcTeM (OCHOBHBbIE
rUJpoMexaHnyecKue Nmpouecco).

4.1. Paznienienne reTreporeHHbIx cucteM. OCHOBHBIE MOHATUS U METOJIbL.

Knaccudukanus >KUaKux U ra30BbIX I'€TEPOr€HHBIX CUCTEM: CYCHEH3UH, SIMYJIbCHH, TEHBI,
IbUIK, TyMaHbl. MaTepuanbHbli OajlaHC MPOIIECCOB Pa3AeIeHHUS T€TePOreHHbIX CUCTEM.

Onenka >p¢GeKTUBHOCTH U BBIOOpP ONTHUMAJIbHBIX MIPOLIECCOB U alapaToB JUIs pa3/IeleHUs
TE€TEPOrE€HHBIX CMECEH.

4.2. OCHOBBI TEOPUH OCAKICHUSI.

Pa3nenenue )kuakux 1 ra30BbIX CUCTEM B MOJi€ cuil TshkecTH. PacueT ckopocteli cB0O0AHOTO
U CTECHEHHOI'O OCaXJIEHUS TBEPIbIX YacTUIl MIApo0oOpa3HO M OTIMYHBIX OT Hee (popM B moje
CHJIBI TSDKECTH.

IIponieccel oTCTaMBaHMs M YCTPOWCTBO aIlIlapaToOB pPa3leleHUs CYCIICH3UH, SMYJIbCUH U
nbUiel. Pacyer moOBEpXHOCTH OCAXKJEHUS U NPOU3BOIUTEIBHOCTH OTCTOMHUKOB. Y CTPOMCTBO U
NENCTBUE IMKIOHOB (ITPOCTHIX U OaTapeiHbIX), THAPOIMKIOHOB.

4.3. TeueHue KUIKOCTH YePe3 HEMOABMKHBIE 3€PHUCTBIE U MICEBI00KIKEHHBIE CIOU.

3HaueHue TUJPOJAUHAMUKH 3EPHUCTBIX CJIOEB B IMpolieccax (UIbTPOBAHUA, TEIJIO- U
MaccooOMeHa, TeTeporeHHOro karanusa U Jp. OCHOBHBbIE XapaKTEPUCTUKU 3TUX CIIOEB:
JMCIIEPCHOCTD, Y/EJbHasl IOBEPXHOCTh, IOPO3HOCTh, SKBUBAJICHTHBINA uaMeTp KaHanoB. Pacuer
TU/IPaBIMYECKOr0 COMPOTUBJIEHUS Cl0sA. ['MOpaBIMYecKOe COMPOTHUBIIEHUE CIIOEB HACal0K
IIPOMBIIIJIEHHBIX Macco- U TEIIO0OOMEHHBIX anmnapaToB.

Pexxumbl TedeHMs] NMOTOKOB B HAacaJOYHbIX KOJOHHAaX. ['MIapaBiiMyecKoe CONPOTHUBIICHUE,
SIBJICHUS TIOJIBUCAHUs, 3aXJICOBIBAHMS 1 HHBEPCHH (a3 U pacyeT COOTBETCTBYIOIIUX CKOPOCTEH.

[M'uapoamHaMuka  TICEBIOOKMKEHHBIX  (KUmsmux)  cioeB. OOnacTh  NMPUMEHEHUS
MICEBJIO0KIKECHHUSL. OcHoBHbIE XapaKTEePUCTUKH MICEBJI00KIKEHHOTO COCTOSIHHUSL.
['mppaBnuueckoe conpoTuBieHUE. PacyeT CKOpoCTe TICEBI00KUKEHUS U CBOOOTHOTO BUTAHMS,




BBICOTBI  IICEBJOOXKIKEHHOro ciosi. OIHOPOJHOE M HEOJHOPOJHOE IICEBAOOKMKEHHE.
OcoOeHHOCTH TICEeBIOOXKIKEHUS MOJUIUCIEPCHBIX cloeB. [IHEBMO- U THAPOTPAHCHOPT
3€pHUCTBIX TBEP/bIX MaTEPUAIOB.

4.4. OunpTpoBaHUE CYCHEH3UN U OYMCTKA Ia30B OT HbLICH.

Creuu¢uka MoBeACHUS] OCAIKOB KaK 3EPHUCTBIX CIIOEB: CKMMAE€Mble U HEC)KHMaeMble
ocanku. Bunel ¢QunpTpoBanmbHBIX 1neperopofok. DakTopbl, BIHAIOIIME HAa CKOPOCTh
¢unbTpoBaHus. PUILTPOBAHHUE IPU NOCTOSHHONW CKOPOCTH (PUIBTPOBaHUS. DKCIIEPUMEHTAIBLHOE
onpejiesieHue KOHCTAHT ypaBHeHMs (unbTpoBaHus. Knaccudukauus u ycTpolcTBO OCHOBHBIX
TUIIOB HEMPEPHIBHO U MEPUOINYECKH paboTaromuX GUiIbTPOB U GUIBTPYIOIIUX LEHTPUPYT.




5. COOTBETCTBHME COAEP KAHUSA TPEBOBAHUSAM K PE3YJIBTATAM OCBOEHUA AUCHUIIJINHBI.

Ne B pesynbpTaTe 0CBOCHUS AMCLUIUIMHBI CTYIEHT JOJIKEH: Pa31ue.11 Pa32)1e.11 Pa33ue.11 Pa34ue.11
3HaTh:
— OCHOBBI TEOPHHU TEPEHOCA UMIYIIbCA, TEIUIa M MACChl; MPUHIUIEI (PU3UIECKOTO MOICTHPOBAHUS
| | TIPOLECCOB; OCHOBHBIC yPABHCHNUS JBIKCHIS KHUAKOCTEN; OCHOBBI TEOPUH TEIUIONEPENAun; OCHOBBI n n n n
TEOpPUH Maccomepeaayn B CHCTeMax co CBOOOIHOM M HENOIBMKHOM TpaHuIIel pa3iena ¢a3; TUTIOBBIE
IIPOLIECCHI XMMUYECKON TEXHOJIOTUN, COOTBETCTBYIOIIHE AINIIAPAThl M METO/IbI X PacyeTa;
5 | T METOZBI MOCTPOCHMS OSMIMPUYECKHX M TCOPCTHICCKHX MOJIENIEN XUMHUKO-TEXHOJIOIMYECKUX n n n
IIPOLIECCOB.
Ymersb:
— OMNpENENATh XapaKTep IABMKECHHUs KUAKOCTEHM M Ta30B; OCHOBHBIE XapaKTEPUCTHKU IIPOLIECCOB
3 | Terno- U Maccomepenadyn; pacCUUTHIBATh MapaMeTpbl U BHIOMpATh anmapaTypy Ui KOHKPETHOTO + + + +
TEXHOJIOTHYECKOTO MIPOLIECCa;
4 | — DAacCUMTBIBATL OCHOBHBIE XapaKTEPUCTUKH XHMHKO-TEXHOJNOTMYECKOTO MPOLECCa, BbIOMpATh " " "
paLMOHAJIBHYIO CXEMY.
Baaners:
5 | — MeTo/JaMH TEXHOJOTUYECKHX PACUE€TOB OTJEJIbHBIX Y3JI0B U IeTajled XUMUYECKOro 000pyI0BaHUS; + + + +
6 | — HaBbIKAMU IPOEKTUPOBAHUS TUIOBBIX aNAapaTOB XUMHUYECKOM MPOMBIIIEHHOCTH; + + + +
7 | — MeTojaMu ONpeAeaeHHs PallMOHAIBLHBIX TEXHOJOTHYECKUX PEXUMOB pabOThl 000PYAOBaHMSL. + + + +

B pe3yjbTaTe O0CBOCHUS NUCHUIIMHBI CTYACHT JOJIZKCH l'[pHOﬁp(—)CTI/I CJIeayruuue yHUBEPCAJBHBIC KOMIICTCHIHUU U HMHIUKATOPBI HX
JOCTHUIKCHUSA

VK-1.1. 3Haer MeTo1bl MOUCKA, KPUTHUECKOTO aHaln3a
U cHUHTe3a HuH(OpMaAIUMU, MPUMEHEHUS CHUCTEMHOTO

[I0/IX0/1a, OCHOBAaHHOIO HAa HAyYHOM MHPOBO33PEHUU * *
VK-1. CnocoGeH OCyLIEeCTBIATh MOUCK, | TP PEIIEHHMH 3a/1a4 IPO(PECCUOHAILHON IEATENLHOCTH.
KPUTUYECKUM aHaIN3 u cunre3 | YK-1.2. YMeer ananmu3upoBarh 3agady, BBIICISS €€ . . . .
uH(pOpMAIMH, TPUMEHSTH CHUCTEMHBIN | 0a30BbIE COCTABIAIOIIME.
noAXox g pemieHuss nocraBieHHbIX | YK-1.3. YMeeT HaxouTh M KpUTUYECKU aHAJIU3UPOBATh
3ajad. nH(pOpMaIIHIO, HE00X0JUMYIO JUISL pelIeHus + + + +
ITOCTABJICHHOM 3aJja4H.
VK-1.4. VYmeer omnpenenatb W OLIEHWBATh BAapHAHTHI . . .

BO3MOXHBIX peIHeHI/Iﬁ 3aga4u.




VYK-2. CnocobeH onpenensiTs Kpyr 3aaa4y
B paMKax MMOCTaBJIECHHOM 1eJIU U
BBIOMPATh ONTUMAJIBHBIE CITIOCOOBI X
pelieHus1, UCXO/Isl U3 JIEUCTBYIOIIUX
MIPaBOBBIX HOPM, UMEIOIIIUXCS PECYPCOB
Y OTPaHUYECHUM.

VK-2.3. . 3HaeT TeXHOJIOIMYECKHUE PACUETHI alllapaToB
XUMUYECKOHN MPOMBINIIEHHOCTH.

VYK-2.10. Bnageetr HaBbIKaMU IPOEKTUPOBAHUS
MIPOCTEMIINX ANIapaTOB XUMHUECKOU
MPOMBIIIJICHHOCTH.

B pe3yibrate ocBOeHUs AUCHMILIMHBI CTYAEHT J0JI’KeH NMPHOGPECTH cJieaylolme odouenpogdeccnona

HX TOCTHIKCHUSA

JIbHBIC KOMIIETCHIUHN U UHIANKATOPLI
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OIIK-1. Cniocoben
COBpPEMEHHBIE  TEHJCHIIUU  Pa3BUTHUS
TEeXHUKM W TEXHOJOTHil B obmactu
TexHOoC(hepHOU 0e30macHOCTH,
W3MEPUTEIIBHOM W BBIYMCIMUTEIBHOU
TEXHUKHU, UHPOPMAIIMOHHBIX TEXHOJOTHI
MIPU PEIICHUH THUIOBBIX 3a]a4 B 00JaCTH
npodeccnoHaIBHO T JESTeIILHOCTH,
CBA3AHHOM C 3alUTOM OKpYyKarouen
cpenbl U obecrieueHneM 0€30MacCHOCTU
YeJIOBEKa.

YYHUTHIBATDH

OIIK-1.2. VYmMeer pemare THUIIOBBIE 3aJauyd IO
oOecrieyeHnI0  0OE30MAaCHOCTH  YeJNOBEKa B  cpelne
obutanusi  (MMPOU3BOJICTBEHHOW, OKpYXAIOIIeH), ¢

YUC€TOM COBPEMCHHBIX TCH,ZIGHIII/II;'I Pa3BUTHUA TCXHUKU U
TEXHOJIOTUH B 00JIACTH TeXHOC(EpHOU O€30TTaCHOCTH.




6. IPAKTUYECKHUE U JABOPATOPHBIE 3AHATUSL.

6.1. [IpakTnyeckue 3aHATHUS.

[IpenycMoTpeHbl IpakTHUECKUE 3aHATUS oOydaromierocss B OakanaBpuare B oobeme 64
akan. 4. (32 akaza. 4 B 5 cem., paznensl 1 u 2; 32 4 B 6 cem., paznensi 3 u 4).

[IpuMepHBIe TEMBI TPAKTUYECKUX 3aHATUHI 1O TUCLHHILIAHE.

Ne pazpena
JUCHUITIINHBI

Ne n/mt TeMbl IPaKTUYECKUX 3aHATUI Yacsl

OcHOBHBIE  CBOWMCTBAa  JKUJIKOCTEM W  Ta30B.
1 1 Pasmeproctn BenuumH. Pacuer I1UIOTHOCTHM W 2
BSI3KOCTH KHUJIKOCTEN U Ta30B.

VYpaBHeHHE HEPA3pPBIBHOCTH IMOTOKA. MaccoBbli U

00BEMHBIH pacxopl, cpenHsis CKOPOCTb.

2 1 Pacnipenenenne  ckopocTedl MO  MONEPEYHOMY 2
CEYCHUIO KaHaja. PeXXHWMBI TEUCHHS >KHIKOCTEH M
ra3os.

I'unpocratuka. OCHOBHOE ypaBHEHUE THIPOCTATHKH.

3 1 3akoH [lackans. IlpakTuueckoe MpuiI0KEHUE 3aKOHA 2

[Tackais.

WNneansHas xuakocts. IlpumeHeHne ypaBHEHUs
bepnymnu juia  pelieHuss NPaKTHUYECKUX —3ajad.
Omnpenenenre pacxoJOB C MOMOUIBIO JIPOCCENIbHBIX
prOopoB. McTeuenue )xuIKOCTH U3 coCy/a.

Pacyer  ruapoIMHAMMYECKOrO  CONPOTUBIICHUS
TpyOOTIPOBOJIOB. Yyer PEXKUMOB TEUCHUS
KUJKOCTEH, IIEPOXOBATOCTU CTEHOK Tpy0 M UX
KPUBHU3HBI, IPU PA3IUYHBIX peKUMaX.

Pacuer mapameTpoB HacOCOB: MPOU3BOAUTEIHHOCTH,
HaInopa, MOUTHOCTH, BBICOThI BCAChIBAHMSL.

PabGora Hacoca Ha TuIpaBIMYEcKylO ceTb. BbiOop
HACOCOB.

8 | KoHnTposbHast paboTa o ruipoJuHaMUKe. 2
DHepreTUYecKkrue OaIaHChl B TETNIOOOMEHHBIX
9 2 anmaparax 0e3 U3MEHEHHUS U C U3MEHEHUEM 2
arperaTHoOro COCTOSIHUS TEIJIOHOCUTEIIEH.

Pacuer aBmxymen cuisl Temonepenayn. Bzanmuoe
HaIpPaBJICHNE JABW)KECHUS TEIUIOHOCUTEICH.
VYpasHenus remnonepeaauu. Koadduurentor
TeIUIonepeiauu U TeriooTaadu. PasmepHocTs,
MOPSIIOK BeIMYUH. Pacuer nmoBepxHOCTH
TEII000MeHa.

TemnonpoBogHocTs. PacueT TEMIOBBIX NOTOKOB H
npoduiiel TeMmreparyp IpH IEPEeHOCe TEIIOThI
TEIUIONPOBOJHOCTBIO ~ Yepe3  OJHOCIOMHbIE U
MHOTOCJIOMHbBIE IIJIOCKHE CTEHKHU.

Pacuer koadpdunuenta Temnomnepensauynd  uyepes
13 2 YpaBHEHHE aJTUTUBHOCTH TEPMUUIECKHAX 2
COITPOTHUBJICHU.

10 2

11 2

12 2




OpHUEHTHPOBOYHBI M TOBEPOYHBIH  pacyer
14 2 TEIUIOOOMEHHUKOB  JUUIsi  MPOIIECCOB  TMOJOTPEBa, 4
OXJIAKJCHUS], KOHJIEHCAIIMN U CTIApPEHHUS.
KoHnTposbHas paboTta 1o TeriooOMeHHbIM
Iporeccam.

CrniocoOblI BIpaskeHus coctasa (pa3. PaBHoBecHbIE
KOHLEHTpauuu. 3akoH ['eHpu.

Hanpasnenue macconepenauu. [locrpoenue
pabounX U paBHOBECHBIX JINHUW Ha MpUMeEpe
nporiecca abcopoumu. JBrkytas cuia
Maccornepeaayu.

MartepuanbHbiil 6amaHc mpoiecca abcopOmu.

18 3 Pacuer pacxon0B NOrJI0TUTENS 1 MHEPTHOTO 2
HocuTens. MUHMMAaNbHBIM pacXxol MOTJIOTUTENIS.
Pacuyer BbICOTBI MaCCOOOMEHHBIX alIapaToB C
HENpepbIBHBIM KOHTAaKTOM (a3.

Pacuer koaddurmentoB maccoornauu u

20 3 Maccomnepenadu. AITUTUBHOCTD TU((Yy3nOHHBIX 2
COITPOTHUBJICHU.

Pacuer BbICOTHI MaCCOOOMEHHBIX aNIapaToB CO
21 3 CTYNEHYaTbIM KOHTaKTOM (pa3. DpPeKTUBHOCTh 2
crynenu no Mapdpu.
22 3 KonTtponpHas paboTa mo ocCHOBaM Maccomnepeaayu. 2
Pextuduxanus 6uHapHbix cMeceil. PaBHOBecHbIE
23 3 nanHble. OTHOCUTEINbHAA JIeTY4ecTh. MaTepualibHbII 2
Oanasc.

HenpepeiBHas pexTHUKanus ABYXKOMIIOHEHTHBIX
24 3 cMmeceil. MunuMansHoe 1 pabodee GuierMoBO€ YUCIIO. 2
YpaBHeHUs paboyuX JTUHUM.

TennoBoii Oananc peKTU(UKALUOHHOW KOJIOHHBI.
TenoBble Harpy3ku UcnapuTens u aediaermaropa.
Omnpenenenue OCHOBHBIX pa3MeposB
26 3 PEKTU(UKALIMOHHON KOJIOHHBI C HENPEPBIBHBIM U 2
CTYNEHYAThIM KOHTaKTOM (ha3.
27 3 KoHnTposnbHas pabora o pektudukanuu. 2
28 4 Paspnenenne rereporeHHsIx cucreM. MarepuanbHbIi
6anaHc. PacueT pacxoJ0B IOTOKOB.

OcaxJieHue. JIeMeHThI pacyeTa annaparoB JJs
OCAKJCHUSI.

DeMEeHTHI THIPOANHAMUKHI HETOIBHKHBIX
3€pHUCTBIX CJIOEB U NCEBJI00KIKECHHUE.
OwibTpoBaHUE. DIEMEHTHI pacyeTa
(bUIBTPOBAIBHBIX ANIAPATOB.

15 2

16 3

17 3

19 3

25 3

29 4

30 4

31 4

6.2. JlaGopaTopHbIe 3aHATHS.

BemmosiHeHne 1ab0paTopHOTO MPAaKTHKyMa CHOCOOCTBYET 3aKpeIUICHHIO MaTepuala,
u3y4daeMoro B nucuuiuinae «lIpoyeccel u annapamuol Xumuueckoil mexHon02uuy», a TAKKe 1aeT
MPaKTUYECKHUE 3HAHUSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX IIPOLIECCOB M OOIIMX MPUHIUIAX PabOThI
anmapatoB XHMHYECKOW TexHoyioruH. JlabopaTopHble pabOTBI OXBaTBIBAIOT BCE pa3zeiibl
mucuumunel (Pasgensr 1, 2, 3, 4). B npaktukyMm BXoaat 8 pa0oT, no 4 yaca Ha KaXIyto padoTy.
MakcumanbHOE KOTMYECTBO OAJIOB 32 BHIIOJIHEHHE JIAOOPATOPHOTO MPAKTHKYMa COcTaBisieT 12
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OannoB (MakcuMaibHO 10 1,5 6arna 3a kaxayro padorty). KomnyecTBo paboT 1 6aJIIoB 3a KX IyIO
pa60Ty MOJKET OBITh U3MEHEHO B 3aBUCHUMOCTH OT UX TPYAOCMKOCTH.

[Ipumepsl 1ab0paTopHBIX pabOT U pa3/iesibl, KOTOPbIE OHU OXBAThIBAIOT

No Ne pazpena
HaumenoBanue nabopatopHbIx padboT Yacsl
/11 T CLIMTUTUHBI
1 1 HccnenoBanue pexMMOB TEUEHUS )KUIKOCTH. 4
2 1 [M'uapoamHaMuyeckoe COMpOTUBIIEHUE TPYOOTIPOBO/IA. 4
3 1 N3ydenue npoduiis cKOpocTeil B ceueHUuu 4
TpyOOIpoBOIa.
4 1 N3yuenue pabOThl LIEHTPOOEIKHOTO HAacoca. 4
5 ) HHTEeHCUBHOCTD TEIUIONEpEIaut B IJIACTHHYATOM 4
TEII000MEHHHUKE.
6 ) Bpemst oxnakaeHus )KUIKOCTH NPU HECTALIHOHAPHOM 4
TEII000MeHe
7 2 Tennonepenaya B AByXTpyOHOM TEIIJIOOOMEHHHKE. 4
2 ) N3ydeHue Temionepenayu B 4€THIPEXXOJOBOM 4
KOXYXOTpyO4aToM TEII000OMEHHUKE.
9 ) Temnonepenaya B KOXKyXoTpyO4aToM CTEKISTHHOM 4
TEII000MEHHHUKE.
10 3 N3ydenue maccooTauu B xKUAKOU (dase. 4
11 3 Ompenenenue ko3P PuUIMeHTa MacCOOTAAUN B Ta30BOM 4
dbaze.
12 3 Paznenenne mpocToii meperonkoit OMHApHOM cMecH 4
M30IPOIaHOJI—BO/Ia.
13 3 [Ipocras neperonka OMHapHON CMECH BOJa— 4
STUJICHTJIUKOJIb.
14 3 N3yuenue npouecca NepuoAMUECcKON peKTUPUKAIIII 4
OMHAapHOM cMecH )KUJIKOCTEH.
15 4 Ompenenenne CKOPOCTH CBOOOTHOTO OCAKICHUSI 4
TBEPIBIX YACTHII ¥ BCTUTBITUS ITY3BIPEH B KUIKOCTSIX.
16 4 I'ipomHaMuKa HENOBUYKHOTO U MICEBIO0KHKEHHOTO 4
3€pHUCTOrO CIOSL.
17 4 N3yuenue npouecca GpuibTpOBaHUS CyCIIEH3UN 4

7. CAMOCTOSATEJIBHASA PABOTA.

CamocTrosrenbHas padoTa IPOBOAUTCA C LEJIbIO yriyOJieHHus 3HaHWM M0 JUCUUIUIMHE U
MpeyCMaTPUBACT:

—  O3HaKOMJIEHHE U IPOPAOOTKY PEKOMEHIOBAaHHON JIUTEPATyphl, pabOTy € 3JIEKTPOHHO-
OMOIIMOTEYHBIMU CHCTEMaMH, BKIJIIOYAs TEPEBOABI IMyONMKamWid W3 HAYYHBIX JKYpPHAJIOB,
nuTUpyeMbIx B 6azax Scopus, WebofScience, ChemicalAbstracts, PUHII;

—  TIOCEIEHHE OTPACIIEBBIX BHICTABOK U CEMUHAPOB;

— yuacrtue B cemuHapax PXTVY um. . MenneneeBa 1o TeMaTUKe QUCIUILIINHBL;

—  BBINIOJTHEHUE JIOMAITHHUX 33/IaHUH 110 TEMaTHKE TUCIIUILINHEI,
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—  TOJArOTOBKY K BBIIOJHEHHIO KOHTPOJIBHBIX padOT IO MaTepHaity JEKIMOHHOTO Kypca;

— MOATOTOBKY K CAaue dK3aMEHa.

[InaHupoBaHNEe BpEMEHM Ha CaMOCTOSITENbHYIO pabOTy, HEOOXOJMMOIO Ha H3yd4eHHE
JUCUMIUIMHBI, CTYAE€HTaM JIydlle BCEro OCYLIECTBISATh HAa BeCh IMEPUOJ H3YYEHHS,
IpeaycMaTrpuBas IMpU 3TOM PETYISIpHOE MOBTOpEHUE NpPOHAEHHOro MaTepuaia. Matepuad,
3aKOHCIIEKTUPOBAHHBIM Ha JIEKIMSIX, HEOOXOAUMO PEryJIspHO JOMNOJHATH CBEACHUSMHU U3
JUTEPaTypHBIX HCTOYHUKOB, MPECTABIEHHBIX B pabouelt nporpamme. [Ipu padoTe ¢ ykazaHHBIMU
HMCTOYHUKAMU PEKOMEHJYeTCSl COCTaBJATh KPATKUHM KOHCIEKT Marepuayia, ¢ 00s3aTelbHbIM
¢ukcrupoBaHueMm OnbIMOrpaduUecKUX JaHHBIX HCTOYHUKA.

8. IPUMEPBI OLIEHOYHBIX CPEJCTB JIIS KOHTPOJISI OCBOEHUS
JUCHUIINHDI.

OrneHOYHBIE CpE/ICTBA Ul KOHTPOJIS MO0 OCBOCHMIO Marepuana Pazgena | BiroyaroT B
ce0s OLIEHKY 3a JIoMalllHee 3a/laHue (MakcuMaibHas olieHKa 10 6auioB) U KOHTPOJIbHYIO paboTy
(makcumanpHas onenka 20 OamnoB). Kontpons mo Pazgeny 2 Takke mpoBoautcs B Gopme
JIOMAIIHEro 33/1aHus (MakcuMalibHas olieHKa 10 6ayiyioB) U KOHTPOJIbHOU paboThl (MaKCUMalbHAsI
onerka 20 6amioB). UTOroBslii KOHTPOJIb 110 pasaenam 1, 2 MpoBOAUTCS B BUAE YCTHOTO SK3aMeHa
(5 cemectp).

OreHOYHBIE CpEICTBA Ul KOHTPOJIS MO0 OCBOCHMIO Marepuana Pasmena 3 BriIoyamT B
cebs JomallHee 3ajaHue (MakcuMmanbHas oueHka 10 OamnoB) M 2 KOHTPOJbHbIE PabOTHI
(MakcumainbHas oneHka 20 6amioB 3a kaxayro padoty). Kontposas mo Pazneny 4 nmpousBoautcs B
BUJIE OLEHKU 3a JoMaliHee 3ajgaHue (MakcuManbHO 10 OamioB). WTOroBblii KOHTPOJIb MO
Paznenam 3, 4 mpoBoaMTCS B BUJIE YCTHOTO 9K3aMeHa (6 cemecTp).

8.1. [IpumepHas TeMaTHKa pedepaTUBHO-AHAJIMTHYECKON PadoThI
PedeparuBHo-ananutuueckas paboTa 1o AUCUUIUIMHE HE IPETyCMOTpPEHA.
8.2. IIpumepsl fOMALHUX 3aAaHUM.

Jlomaiigee 3aganue 1Mo teMe «PacyéT IIOTHOCTU M BSI3KOCTH JKMAKOCTEW M mapoB». Paspen 1.
MakcumManpHas oIeHKa — 1 Gayul.

B cmecurens 3a yac moctynmaer OeH30J1 B KojuuecTBe 15T, TOiayos B KojmdectBe 12T u
xsiopOen3o0:1 B konuuecTBe 10 1. Jlanee xuakas cMech HalpaBJIeTCs B TEINIOOOMEHHBIN anmapar,
r7ie MPOUCXOIUT €€ TOJIHOE ucnapeHue. ATMOC(EepHOEe JaBJIECHUE COCTABISAET 745 MM PT. CT.
Ompenenure:

1) IIIOTHOCTP | BSI3KOCTH JKUJIKOU cMecH, ecnu e€ Temneparypa cocrasisieT 30 °C (0,5 6amna);
2) MJIOTHOCTh U BA3KOCTH MApoOBOM cmecH, ecnu e€ Temieparypa cocrtaBiser 140 °C, a
n30pITOuHOE naBieHue coctarisiet 0,2 kre/cm? (0,5 6amna).

JlomariHee 3amague 110 TeMe «Pacuér CKOpOCTH IMOTOKA B TpyOe M 1moadop TpyOOIpoBOIAY.
Pasnen 1. MakcnmasnpHas onegka — 1,5 Oasa.

[Io TpyOe numamerpom 14x3 MM JABMKETCA KUAKMM aHWwiMH B kKojudectBe 0,4 T/4, ero
temmneparypa cocraBiser 60 °C. Jlanee >KMIKOCTh MOCTYMAeT B MCIAPUTENb, MOCIE KOTOPOTO
MapOBOW MOTOK JIBIKETCS C TEM K€ MAacCOBBIM PAacXOJOM IO TpyOe OOJbIIero auaMerpa Ipu
HOPMaJIbHOM aTMOC(EPHOM JTaBJICHUH U TEMIIEPAType, COOTBETCTBYIOIICH TeMIIEpaType KUIICHHUS
KHUJIKOCTH.

Ompenenure:

1) ckopocTh OTOKA KUAKOCTH B TpyOompoBoe (0,5 6anna);
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2) moxbepute quaMeTp TPyoOompoBoAa sl MOTOKa HackimeHHoro napa (0,5 6amra);
3) nmoxbepute nuamerp TpyOompoBoja, IJis MOTOKA >KUJKOCTH, €ClM €€ MacCOBBIH pacxoj
Bo3pactér BTpoe (0,5 Oamra).

Jomarltnee 3amanue 1o reme «Pacuér ruapaBinyeckoro COnpoTUBICHU TpyOoposoaay. Pasznen
1. MakcuMaipHas oreHka — 2.5 daia.

[To TpybompoBoay mmHOM 35 M 1 AuamMeTpoM 14x3 MM U3 MOHTEXIO B 3aKPHITYI0 EMKOCTb IIPH
temieparype 50 °C nepekauuBaercs KUIKOCTh (aHunuH). Pacxon xuakoctu cocrasiuset 0,5 T/4.
TpybornpoBo ruapaBandecku raaaxkuil. Beicora nobéma xuakoctu 10 m.

Ha tpyOonpoBoje ycTaHOBIIEHBI:

nradparma ¢ 1uameTpom otsepeTus 4,23 M,

MOBOPOTHI (OTBOJABI) MOJ NPSAMBIM YIJIOM C OTHOCUTENIBHBIM pPagUycoOM 3aKkpyrieHus 1 B
KOJIU4ecTBe O INT.,

HOPMAaJIbHBIN BEHTHJIb.

Ompenenure:

1) koappurnment ruapasaudeckoro Tpenus (kodhpdumuent Hapcn) (0,8 6amna);

2) cymmy K03 GUIIMEHTOB MECTHBIX conpoTusiieHuit (0,7 O6amna);

3) ruapaBiuueckoe conpotuBieHue Tpyoornposoaa (I1a) (0,5 6amna);

4) n30BITOYHOE JaBJICHUE B MOHTEXY, €CITU JIaBJICHUE B BepXxHel éMkoctu 1,9 ata, a atmocdepHoe
nasnenue 746 mm. pr. ct. (0,5 6amna).

Jlomargee 3aganue 1mo reMe «Pacuér mondop neHTpobexHoro Hacocay. Paznen 1. MakcumanbHast
OIl€HKa — 5 0aJUIoB.

enTpoOexxHbIil HacoC MONAET OPraHUYECKYIO >KMJIKOCTh (QHWJIMH) M3 OTKPBITOM EMKOCTH B
HanopHbI Oak, HaxosAmuiics Boime Ha 10 M. Pacxon »xuakoctu coctasisier 6 1/4. HanmopHslit
0ak HaxoIUTCA MOJ abCOMIOTHBIM AaBieHueM 2,1 krc/cm?. ATMOoc(epHOe JaBICHUE COCTABIISICT
741 mMm. pT. cT., Temmeparypa 40 °C. TpaHcnopTUpoBKa JKUIKOCTH OCYLIECTBIISIETCA 10
CTaJIbHOMY TpYyOONpOBOY C HE3HAYUTENbHOU Kopposuel. BecachiBaromuii TpyOOnpoBo UMEET
auamerp 56x3,5 MM U JUIMHY 8 M, HarHeTaTeJIbHbII TpyOOIpoBOJ auameTp 38X2 MM U AJIUHY
20 M. CymMa MECTHBIX COIPOTHBIIEHHM BcachlBarollero Tpydomposoja 6,5, HarHETaTeIbHOIO
Tpybomnposoa 26,5.

Ompenenure:

1) moTepu Hamopa BO BCACHIBAIOIIEM M HarHETaTeILHOM TpyborpoBoaax (1 Gam);

2) Hamop Hacoca, HEOOXOUMBIH /It pabOTHI Ha naHHYIO ceTh (1 Gamn);

3) MakCUMaJbHYIO BBICOTY BCACBHIBAIOLIEH JIMHUHM, €CIM YHUCIO 00OpOTOB pabouero koseca
neHTpoo6exxnoro Hacoca 2900 06/mun (1 6amn);

4) mapky Hacoca, Ipu 3aJaHHOI IPOU3BOJUTEILHOCTH 00ECIIEUNBAIOIIEr0 HAMIOP, TOCTATOYHbIN
Ui pabOThl HAa JAHHYIO CETh, U IIPU 3TOM UMEIOIIET0 HAUMEHbIIYI0 MOIITHOCTh U3 BCEX HACOCOB,
MOXOIAIIUX JUIst JanHou cetu (1 Gam);

5) MOIIHOCTh Hacoca MO MOLIHOCTU THUIPABIMYECKOW CETH, CPaBHHUB €€ CO CIPaBOYHBIM
3Hauenuem (1 Gamn).

JlomammHee 3amanue 1o teme  «OpHEeHTHPOBOYHBINM DPACUET  TEIUIOOOMEHHBIX AIlIapaToBy.
Paszgen 2. MakcuMasipHas olleHKa — 2 Oasuia.

B 0aHOX00BOM KOXYyXOTpyO4aTOM TEINIOOOMEHHHUKE IPOU3BOAUTCA OxJaxjaeHue 45 1/4
OpraHMYecKOM JKUIKOCTH (aHWJIMH) OT HadajdbHOW Temneparypoir 163 °C 1o KoHeyHOM
temreparypbl 53 °C.  OxyaxieHue NpOU3BOJUTCS BOJOM, IMOCTymawiied B TpyOHOE
MIPOCTPAHCTBO TEIUIOOOMEHHUMKAa C HadaidbHOM Temmeparypoit 20°C u noxupaaromen
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TEIUI0O0OOMEHHUK C KoHeuHo# Ttemmeparypoir 32 °C. [loTepu Temna B OKpPYXKAIOIIYIO Cpeay
cOCTaBJIAOT 9 % OT TEIJIOBOI HArpy3KU TEINIOOOMEHHOTO ammapara.

Ompenenure:

1) TeroByto Harpy3ky terooomennuka (0,6 6amna);

2) cpeaHIo ABUXKYIIYIO cuily Teronepenadn (0,8 6amia);

3) OpUEHTHUPOBOYHYIO MOBEPXHOCTH Terionepenaun (0,6 Oamia).

Jlomamigee 3ajague 1m0 TeMe «lloBepOoUYHBIA PACYET IJIACTUHYATOIO XOJOIWIbHHKAY. Pasnen 2.
MaxkcumMmanpHas orneHka — 4 oamia.

B nmactuHyaTOM TemiooOMEHHMKE MPOU3BOIUTCS OXJIaXKAeHHEe 71 T/4 OpraHudecKOn KUIKOCTH
(6enzom) ot 75 °C mo 35 °C. B kavecTBe xjajareHTa MCIOJb3yeTCs BOJA, HarpeBaromascs OT
21 °C no 30 °C. TemnoBbiMu OTEPSAMU IpeHeOpedb. [nacTuHYaThIi TemI00OMEeHHUK COOpaH U3
136 mmactun minomanbio 0,6 M*> kaxnaas. TerareHT IBMXKETCS IO JIBYXIIAKETHOM CXeMe,
XJIaJJareHT - MO OJHOIMAKETHON cxeMe. BBIMOoIHUTH MOBEPOUYHBIM PAcy€T TErmI00OMEHHUKAa U
onpenenuTh KodhGHUIMeHT 3amnaca TernaI000MEeHHUKA 110 TOBEPXHOCTH TEILIONIEPEIauH.

JlomammHee 3amagme 1o TeMe «lloBepouHBIH pPAcUuéT KOXKYXOTPYOUaTOrO XOJOMIIBHUKA.
Paszgen 2. MakcuMaipHas orieHka — 4 dasia.

BrinosiHuTe noBepoYHbIN pacy€T BEPTUKAIBLHOIO KOXKYXOTPYOUaTOro NoJorpeBaress, B KOTOpoM
npousBoauTcs HarpeB 137 1/4 opranndeckoit sxxunkoctu (6enszont) ot 22 °C go 56 °C. B xauectBe
TeIUIareHTa WCIOJIb3yeTCS HACBHIIEHHBIH BOJSHOW TMap, TMOMAIIIHICI B MEXTPYOHOE
MIPOCTPAHCTBO TEIUIOOOMEHHMKA MO0J] HW30BITOYHBIM JAaBiieHHeM S krc/cM?.  AtmocdepHoe
nasieHue 765 MM pT. cr. TernoBbIMHU noTepsiMu npeHedpedb. [Ipu pacuére yuecTsb 3arps3HeHUs
CTEHOK TPYO TETUIOOOMEHHUKA.

XapaKkTepUCTUKU TEIIOOOMEHHUKA:

TJI0IA T TIOBEPXHOCTU ATo= 40 M?,

nuamerp koxxkyxa D = 600 mm,

nuameTp Tpyo @ = 25%2 mwm,

yuciio XxouoB k =1,

gucio Tpyo N = 257,

uiHa Tpyo L =2 m.

JlomarHee 3aanne 1o teMe «MaTeprualbHbli OallaHC M ABWKYVILA CHiIa mpoliecca abcopOumy.
Pasnen 3. MakcuMaipHas olieHKa — 4 Oasuia.

B ab6copbep mocrymaer 50000 m*/4 (B pacuére Ha HOpPMaJbHBIC YCIOBHUS) Ta30BOM CMECH,
coaepxarieit 25 % 00. abcopbara (yrieKucibii ra3) B tHEpTHOM HocuTene (Boaopoa). Adbcopoep
oporaeTcs Kuakum abcopoentom (meranosn). Crenens noryomienus cocrasisiet 0,77. Iporece
abcopOuuu npoucxoaut npu nasiaeHuu 3 MIla u temnepatype -36 °C. JlecopOuust mpou3BOAUTCS
copocom masnenus a0 0,0981 MIla npu Temneparype -26 °C. AGCOpOEHT Mocie pereHepalnuu
BHOBb NoJaétcs B abcopOep Npu KOHLEHTpalUKU adbcopOTHBa, COOTBETCTBYIOIIEH PABHOBECHOMY
coctaBy B aecopoepe. Koapurment nzdpitka normorurens 1,5.

Ompenenure:

1) MOnBHBIN pacxo1 MHEPTA, MOJISIPHBIN MexK(a3HbIl TOTOK abcopOTHBa U coAepkaHue abcopbaTa
B BBIXO/ISIIIIEM ra3oBoM moToke (1 6amn);

2) coneprxkanre abcopOTHBA BO BXOJAIIEM U B BBIXOJSIIEM IMOTOKE >KHIAKOCTH, MOJHBIA Pacxo
abcopOenTa (1 Gamn);

3) 9HCI0 eAWHUI] TIEPeHOCa U IBIDKYIYIO CHITY IIpOIlecca Macconepeadn 10 ra30BOM U KHUIKOM
dazam (1 Gamn);

4) noctpouTth rpaduxu paboueit 1 paBHoBecHOU uHUU (1 Gam).
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JlomammHee 3amganne mo teme «Pacdér amamMerpa W BBICOTHI HACAJIOYHOM a0COpOIIMOHHOU
KOJOHHB. Pazmen 3. MakcuMalibHas OlleHKa — 2 Oayuia.

B Hnacamounoit aGcopOrmonHO#M KoJoHHe mpu Temmeparype 15°C u maBnennn 0,4 Mlla
npousBoautTcs ouuctka 20000 m*/a  (pacxon mpuBen€H K H.y.) NPUPOJHOTO Taza OT
comepxamerocss B HEM auokcuaa yriepoaa. OpollleHHe KOJOHHBI MPOM3BOIUTCS BOJIHBIM
pPacTBOPOM TMATAHOJIAMHHA.

Conepxkanne nUOKcHaa yriepoaa B npupogHoMm raze 3 % 00., cremnenp noryomieHus 92 %.
Koaddumument nzbpitka mormoturens 1,28. ComeprkaHue auoKcHaa yriiepojaa B abcopOeHTe,
MIOCTYMAOIIEM Ha OpOLIEHUE KOJIOHHBI, cocTaBiisieT 2 r/1. PaBHoBecue B abcopbepe onuchiBaeTcs
ypaBHeHueM Y *=0,0278-X.

Hacanka aGcopOnMOHHON KOJIOHHBI HEYHNOPSAOYCHHAs, COCTOSIIA W3 KEPAMHUYECKHX KOJIell
Pamura pazmepom 50x50%5 mm. Koadduument cmaunBaemoctu Hacaaku 84 %.

Koadpunuent maccoornauu B )xukoil gpaze 3 kmoib/(M? 1), B ra30Boi gaze 5 kMosb/(M? 4).
MouisipHas Macca nHepTa (IpupoIHOTO rasza) 18 Kr/KMoub.

MomnsipHast Mmacca HOTJI0THTEN (BOJHOTO pacTBOpa AM3TaHOoIaMuHa) 19,6 Kr/KMOJIb.

[TnoTHOCTH MOroTHTENS 1015 KI/M°.

Bsaskocts nornorurens 1,27 mlla-c.

Ompenenure:

- muametp (1 Gamn);

- BIcOTY (1 Oamn)

a0COpOIMOHHOM KOJIOHHBI.

JlomarmHee 3aganne no teme «Pacuér HacamoudHoOll peKTH(hOUKAIMOHHONW KOJOHHEDY. Paszmen 3.
MaxkcumMmanpHas orneHka — 4 oamia.

B HacagouHoi pekTu(UKalMOHHOM KOJIOHHE TPOU3BOIUTCS pasjenenue 18 /4 OuHapHoil cmecu
OEH30J1 - TOJTYOJ1, COJepKaHNE HU3KOKUITSILEro KOMIIOHEHTa B KoTopoi 35 % macc. [Tonydyaembrit
TUCTUILIAT conepkuT 90 % Macc. HU3KOKHUIISIIETO KOMIIOHEHTA, a KyOoBast )XUAKOCTh 2 % macc.
HU3KOKHIISIIETO KOMITOHEHTA.

Ompenenure:

1) MaccoBbIi pacxo AUCTHILIATA U KyOoBoOM x)uakoctu (0,5 6amna);

2) MUHHUMAaJbHOE (PJIETMOBOE YUCIIO U (PIIETMOBOE YUCIIO, €CU KO3 (HULIMEHT U30bITKA (DIIerMbl
1,57 (0,5 6amna);

3) ypaBHeHus pabouunx nunwnii (0,5 6ama);

4) TerIoBYyIO Harpy3Ky JedermMaTropa u pacxo/l OXJIaXxAarollel BOJbl, €CJIM OHA HarpeBaeTcs OT
18 °C no 25 °C (0,5 6amna);

5) TEemIOBYIO Harpy3Ky KHIATWIBHHUKA U PAcX0/I TPEIOIIETo Napa, €CiH ero JaBjeHne 4 Kre/cm?
(0,5 6anna);

6) nuameTp peKTU(HUKAITMOHHON KOJIOHHBI, €CIIM KOJIOHHA 3aIl0JTHEHA B HaBaJl KoJbliaMu Pamira
pazmepom 25x%25%3 mm (0,5 Oanna);

7) 4KMCII0 eMHUL] IIepeHoca JUIsl BEpXHEl U HIbKHEH yactel kosoHHBI (0,5 6amna);

8) BBICOTY KOJIOHHBI, €CJTH BBICOTA €IMHHMIIBI IEPEHOCA JJIsl BEpXHEH YacTH KOJOHHHI 1,14,
BBICOTA €AMHUIIBI TIEPEHOCA IJIs1 HXKHEN yacTu KosoHHHI 1,93 (0,5 6anna).

Jlomargee 3amanue 1o teMe «Ocaxnenuey. Pasmen 4. MakcumaibHas olieHKa — 3 Oasia.

HunuHapuyeckuili HEnpephlBHO JIEHCTBYIOIIMA TI'pEOKOBBIM OTCTOMHHMK C IOBEPXHOCTBIO
ocaxkaenus 10M? wmcnonssylor s pasgenenus npu 30°C 10 T/u BomHOH cycneHsuu,
coaepxarieit 10 % macc. kBapma (crecHéHHOe ocaxkaenue). Ocserniennast Boga coaepxut 0,1 %
Macc. KBapl1ia, a ocaJlok umeet BiaxHocTb 40 % macc.
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[IpuHATH, 4TO OCAXKIEHUE TPOUCXOIUT B JIAMUHAPHON 00J1aCTH, IPOBEPUB CIIPABEIJIUBOCTh ITOTO
JOTYIIEHUsI B XoJ€ pacué€ra (OTKIOHEHHEeM (GopMbl dacTHI] OoT cepuueckonn mpenedpeun) (1
Oas).

KakoB MUHMMabHBINA pa3Mep YacTHIl KBaplia, Oceqaroux B oTcroiiHuke (1 6amr)?

N3o6pasuts cxemy yctpoiicTBa ammaparta (1 6amn).

JloMalliHee 3a1aHue no TemMe «JIBUKEeHue JKUIKOCTEN U Ta30B Yepe3 3epHUCThIE caony. Paznen 4.
MaxkcumMmanbpHas orneHka — 4 oama.

B BepTukanbHbIi MIMHApUYECKUH annapat quameTpoMm 1,4 M Ha CeTKy 3achlllaH 3epHUCTBIN CI0U
aacop6enta BwicoToi 0,4 M. CpemHuil JUaMETp YaCTUIl CIOS 2 MM, IUIOTHOCTh ITHX YaCTHII
800 kr/M>, daxTop (GOPMBI Il HUX MOKET ObITh HPUHAT paBHbIM 0,8, a MOPO3HOCTH CIOS B
HETIOJIBIKHOM cocTosiHuM cocTapisier 0,4. Uepes cioit HeoOX0MMO IporycKaTh 2,5 M>/c Bo3ayxa
(c mempro ero ocymku) ¢ Temrneparypord 20 °C mpu HOpMaIbHOM aTMOC(HEpPHOM JABJICHHH.
W3meHeHneM IJIOTHOCTH BO3JyXa MpPU IPOXOXKACHUU €ro 4epe3 CIod MOXHO IMpeHeOpeub. B
KAaKOM COCTOSIHUM OyJeT HaXOIUTCS CIOW U KAaKOBO €ro TMIpPaBIMYECKOE COMPOTHUBIICHUE JUIf
JIBYX CIIy4aeB:

1) BO3AyX MPOXOJUT Yepe3 CION CHU3Y BBepX (2 Oama);

2) cBepxy BHU3 (2 Oaia).

JlomarrHee 3aganne 110 teMe «PunprpoBanney. Paznen 4. MakcuMmanpHas olieHKa — 3 Oajuia.

Ha pamuom ¢unbTtp-nipecce Tpedyercss QUIbTPOBAaTh BOAHYIO CYCHEH3HUIO, MOJaBAEMYI0 IO
nasnenuem 0,5 atu npu temmneparype 20 °C, ¢ nonyuenuem 10 m® ¢uibrparta 3a mosnuaca.
OnbITHOE (QUILTPOBAHHUE JAHHOMN CYCIIEH3HHU Ha J1ab0paTOpHOM (UILTPe MoBepXHOCThIO 0,1 M2,
MPOBEAEHHOE C UCIIOJIH30BAHUEM TOH K€ QUIBTPOBATILHOM TIEPETOPOIKH U TIPH TOM K€ TIepenaie
JABJICHUs, YTO U B IPOMBIIUIEHHBIX YCIOBMSX, AAJ0 cleAyroume pe3ynbTarsl: 4,17 nutpa
¢dunpTpaTa nomyyanoch 3a 0,058 gaca, a 11,14 outpa —3a 0,35 gaca.

OnpenenuTs:

1) HeoOX0IUMYIO TIOBEPXHOCTH (PHIIBTPOBAHUS ITPOMBIIILIIEHHOTO (uibTpa (1,5 6anna);

2) conpoTuBieHUE GUIBTPOBAIIbHOM Tieperopoaku (1,5 6amna).

8.3. HpI/IMepr KOHTPOJBbHBIX BOIIPOCOB JIfl TEKYIIECT0 KOHTPOJIA OCBOCHUSA TUCHUIIJIMHDBI.

1. KoaTpospHag paboTa mo ruapoanaaMuke. Pazgen 1. MakcumanpHasg omenka - 20 6ajuioB.

lenTpoOexHbIil HacoC MONAET OPraHUYECKYIO >KMIKOCTh (aHWUJIMH) U3 OTKPBITON EMKOCTH B
HanopHbIN 6ak, Haxoxaduuiics Bbile Ha 2 M. Pacxon xwuakoctu cocrasiset 0,5 /4. Hanophsiit
0aK HaxOAWUTCs TOJ HM30BITOYHBIM JaBiieHHeM 1,8 atn. ATMocdepHOe IaBJIEHHE COCTaBISACT
741 mMm. pT. cT., Temneparypa 40 °C. BeacpiBarouiuii TpyoonpoBoa umeer auamerp 20%2,5 MM u
JUIMHY 5 M, HarHeTaTelbHbI TpyOompoBoa nuamerp 14x3 mm u muny 8 M. Koadduument
TUIpaBiINuecKoro Tpenus (koagduuuent lapcu) npuHaTh A1 000MX TPyOOIPOBOJOB PaBHBIM
0,06. CyMMa MECTHBIX CONpPOTHBJIEHHH BCAChIBAIOLIEr0 TpydonpoBoja 6,5, HarHETaTeIbHOIO
Tpybomnposoaa 37.

Ompenenure:

1) moTepu Hamopa BO BCACHIBAIOIIEM M HATHETATEILHOM TPpyOonpoBoaax (7 6auioB);

2) Hamop Hacoca, HEOOXOUMBIH I padOTHI Ha TaHHYIO ceTh (6 0aioB);

3) MakCUMaJbHYIO BBICOTY BCACBHIBAIOLIEH JIMHUM, €CIM YHUCIO 00OpOTOB pabouero Koieca
neHTpooexxnoro Hacoca 2900 06/mun (7 6awion).
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2. KoHTpoapHag paboTa mo TerwiooOMeHHBIM IporieccaM. Paznen 2. MakcumaiabpHas OIIEHKA —
20 0ayu1oB.

BrinosiHuTe noBepoYHbIN pacy€T BEPTUKAIBLHOIO KOXKYXOTPYOUaTOro noJAorpeBaress, B KOTOpOM
npousBoauTcs HarpeB 124 T/4 opranuueckoil xuakoctu (Meranos) ot 20 °C nmo 58 °C. ns
HarpeBaHUs WCIIOJIB3YETCS HACHIIIEHHBIM BOJSHOW Tap, TMOJAIONIMKACS B MEXKTPYyOHOE
MIPOCTPAHCTBO TEIUIOOOMEHHUKA MO0J] H30BITOUYHBIM JAaBiieHHeM 2 krc/cM?.  AtmocdepHoe
nasienue 745 mm pt. cr. TernoBbiMHU noTepsiMu npeHedpedb. [Ipu pacuére yuecTsb 3arps3HeHUs
CTEHOK TPYO TETUIOOOMEHHUKA.

XapaKkTepUCTUKU TEIIOOOMEHHUKA:

ITnouans nosepxHoctd 4 = 61 M2, muameTp koxyxa D = 600 MM, amuHa TpyO L = 3 M,

auamerp Tpyo 25x2 MM, yncio xoloB k = 1, yucno tpyd N = 257

3. KourpospHasa padoTa mo ocHoBaM Maccorepemaun. Paszmen 3. MakcumaiapHas OILIEHKA —
20 0aju1oB.

B HenmpepbIBHO AEHCTBYIOIIEM HacalodyHOM abcopOepe MPOW3BOAMTCS YIIaBIMBAHHE MapOB
OeH30J1a U3 TAPOBO3IYIIHONH CMECH YUCTHIM COJISIPOBBIM MACJIOM TIPH CIETYIOIUX YCIOBHUSAX:

1) IpousBoautensHOCTh abcopdepa 1000 m>/u mapoBo3xymHOii cMecy;

2) JlaBienne B abcopbepe 760 mm prt. cT, Temneparypa 30°C;

3) Conepxkanue 6eH30J1a B HICXOTHOM cMmecH 5% 00.;

4) Ynaenupaetcs 80% nocTymnaromniero B abcopoep 6eH30:1a;

5) KonnenTpamust OeH3051a B BBITEKAIONIEM K3 a6co,})6e§,a (Majne cocraBnsier 75%, ot

PaBHOBECHOM C KOHIIEHTpAIMEH BXOIAIIEro raza X :

6) duametp abcopbepa 1 m;

7) Hacanka u3 koner Pamura 25x25x%3;

8) Koadpdunuent cmaunBanus Hacaaku 0,95;

9) Kosddunuent macconepenaun Ky = 0,7 kr 6en3ona/(m>-dac-Kr 6eH3051a/KT BO31L.);

*20,5- X

10) YpaBHEeHHE paBHOBECHOU JTMHUU (OTHOCHUTENBHBIE MAaCCOBBIE JOJIH).

OnpenenuTs:

1)Bricoty Hacaaku (8 6amioB)
2)Pacxon mornoturens (8 6amioB).
CocraBuTth cxeMy anmnapara (4 6amna).

4. KourtpoiusHas padota 1o pekrudukanui. Pasnen 3. MakcuMaiipHast orieHka - 20 6ayuios.

B pexTH(uKannOHHYI0 KOJIOHHY C CHTYAaTBIMH NEpPEIMBHBIMH TapelKaMH IOCTYMAeT Ha
pasneneHue OMHApHas cMech OEH30JI-TOJYOJ, cojepkaHue OeH3ona B kKoTopoit 35 % macc. B
MpoIiecce pasaefieHus MojaydarT 3,6 T/4 AUCTWILIATA, cojaepxkamiero 94 % macc. OeH3omna, u
KyOOBYIO KHUJAKOCTb, cojepauryto 94 % macc. tomyosia. J[aBieHue B KOJIOHHE HOPMAaJIbHOE
atMocdepHoe. OTHOCUTEbHAS JIETY4eCTh KOMIIOHEHTOB ITOCTOSIHHA U paBHA 2,5.

OnpenenuTs:

1) MaccoBble pacxopl HCXOJHOW CMECH U KyOOBOM >kuakocTu (4 Oama).

2) ®nerMoBO€  UMCIO, HaWAS MOpPeABAapUTEIbHO MHUHHUMAJIpHOE (IIErMOBOE 4YHCIO, U

=13 Ry, +0,3 (4 Gayna).

3) AuameTp KOJOHHBI IO €€ HIKHEMY CEUEHHUI0, IPUHSB TEMIIEPATypPy KUJIKOCTHU U Mapa B 3TOM
cedeHuu npubian3uTesnbHo paBHbMU 110 °C (4 6ama).

4) BoicoTy Kon0HHBI, eciu TapenbuaThlii KITJI kosnonHb! cocTaBiser 60%, a pacCTOSHUE MEXITY
tapenkamu 0,5 M (4 6amna).

5) loctpouts pabourie TMHUM PEKTU(UKALIMOHHON KOJIOHHBI (4 Oana).

BOCIOJIB30BABIIMCH Koppemsinuein [pxuuiienna
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8.4. Bonipocel /151 MTOTOBOT0 KOHTPOJISI 0CBOEHUSI TUCHMILINHBI (5 ceMecTp — IK3aMeH, 6

ceMecTp — IK3aMeH).
MakcumanbHOE KOJMYECTBO 0ayuioB 3a Ik3ameH (5 cemectp) — 40 Gamios, 3a Ixk3amMeH (6

cemecTp) — 40 6aoB. DK3aMeHAIIMOHHBIE OMJIETHI COJIep KaT 4 BOIpoca.

1 Bompoc — 12 6aioB, Bompoc 2 — 8 6aisoB, Bornpoc 3 — 8 6amioB, Bompoc 4 — 12 6auos.

8.4.1. IlpuMepbI KOHTPOJILHBIX BOIIPOCOB /IJIsl HTOTOBOI'0 KOHTPOJISA 0CBOEHMSI
AMCUUIIMHBI (V ceMecTp — 3K3aMeH).
MakcumaJibHOe KOJIHYecTBO 0a/1710B 3a dk3amMeH — 40 6a10B.

Pazgen 1

1.

2.

>

10.

11.

12.

13.

14.

15.

16.

17.

BeiBox ypaBHeHUs Hepa3pbIBHOCTH. Kakoil BUJI UIMEET 3TO ypaBHEHME IIPU CTALIMOHAPHOM
TEYEHUH HEC)KUMAEMOM CpeJibl U ITPU HEYCTAHOBUBILIEMCSl TEUEHHUU.

BeiBog ypaBHenuss HaBbe — Ctokca ans ogHoMepHoro nBwkeHus. Kakos ¢uznueckuit
CMBICII CllaraeMbIX?

[IpoBenute nojo0Hoe npeoOpazoBaHue YpaBHEHHUI HaBbe-Croxkca TUIs
HEYCTAaHOBUBLIETOCS TEYEHHS] C IMOJIyueHHEM OOOOIIEHHBIX MEePEMEHHBIX (KpUTEpUEB
rujipoarHamuyeckoro mnoaoOusi). KakoB oOwmmii BuJ KpPUTEPHAIBHOTO ypaBHEHUS
MIPUMEHUTENBHO K 3a/1aye OIpeJiesieHns oTephb Hanopa (aaBienus)? dusndeckuii cMbIci
KpUTEPUEB MOJ00US.

[IpeobpazoBanue ypaBHeHuit HaBbe — CTOKCa JIsl MOKOAIIEHCS KUAKOCTH. Kak moyryduTh
ypaBHEHHUs Dilliepa, OCHOBHOE YpaBHEHHE T'UPOCTATUKH.

BreiBog nquddepennnanbHbix ypaBHEHUN Diliiepa a1 Te4eHUs UAeaabHOM KuaKocTu. Yem
OTJIMYAeTCs UeaabHas )KUIKOCTh OT PeaJbHOMI?

BoiBog muddepeHumranbHbIX ypaBHEHUN Diiepa A1 paBHOBECUS HKUIAKOCTH.

BeiBenuTe OCHOBHOE ypaBHEHHE I'MAPOCTAaTUKH. Has3oBuUTE mpakTUYECKHE NPUIIOKEHUS
aTOro ypaBHeHus. 3akoH [lackans.

BoiBoJ ypaBHEHUS [UIsl pacipelleieHuss CKOPOCTH 10 pajnycy TpyObl MpU CTAlMOHAPHOM
JJAMAHAPHOM TEYECHHH.

BbiBo| ypaBHEHHs IOCTOSIHCTBA pacxojia A KaHana (TpyOompoBoAa) € MepeMEHHbIM
ITOIIEPEYHBIM CEYEHUEM.

BriBoj ypaBHeHMs 11 pacuera KoddpuinenTa ruipaBIniyeckoro TpeHus Npyu JaMUHAPHOM
JBUKEHHUH KUJKOCTU B TPYOE KPYTIJIOro MONEepeyHOro CeYeHHUsI.

BreiBog ypaBHeHuss bepHymnu Ui uaeanbHOM xuakocTH. KakoB ¢u3mueckuil cMbici
cliaraeMbIX 3Toro ypaBHeHusi? [IpuBenure npuMepsl IPaKTUUECKOTO UCIOIb30BaHUS ATOTO
ypaBHEHUS (U3MEPEHUE PACX0/1a).

BreiBon ypaBHeHus bepHymin ans uaeanbHoM kuakocTH. Onumure 0COOEHHOCTH
JBUKEHUs peanbHOM kuiakoctd. [IpuBennrte BHI ypaBHEHMs bepHyiu i peanbHOR
KUIKOCTU. KakoB ero sHepreTuuecKuii CMbICT?

Hamop nacoca, ero sHepretumdeckuii cMmbici. BwiBox (opmynsl mns pacdera Hamopa
MIPOEKTHUPYEMOIO0 K YCTaHOBKE Hacoca. BwiBog Qopmynbl st pacuéra Hamopa
JEHCTBYIOIIETO Hacoca (Yepe3 MmoKa3aHusi MAHOMETPA U BaKyyMMETPa).

BoiBog hopmyiibl uist pacueTa BbICOTHI BcachlBaHUsl Hacoca. OT Kakux (PakTOpOB 3aBUCHUT
JOTyCTUMAasi BbICOTa BcachiBaHMsI HacocoB? OTBET 00OCHYWTE aHAIM30M (POPMYIBI IS
pacyeTa BbICOTHI BCACHIBAHMSL.

3aKoH BHYTpeHHEro TpeHus: HproToHa, puBeanTe ero B1j ¢ HE0OX0AMMbIMU NOSICHEHUSMY;
JluHaMu4ecKuil 1 KuHeMaTu4eckuili Ko3(pPpUIIMEeHThI BI3KOCTH.

UYrto Takoe ruApaBIuvyeCcKUil paanyc U SKBUBAJICHTHBIN AuaMmeTp? Pacdyer 3KBHBaIEHTHOIO
JaMeTpa B KaHaJle ¢ HEKPYTJIbIM IONEpEeYHbIM ceueHueM. [IpuBenure npumepsl.
OxapakTepu3yiiTe JaMHUHapHOE H TypOyJeHTHOe TedeHus. OOIme XapakTepUCTHKU
TypOyJeHTHOro TeueHus. M300pasute, MosSICHUTE U CONOCTAaBbTE MPO(UIU CKOPOCTEH B
TpyOOIIpOBOIe IPU TYPOYIEHTHOM U JIAMUHAPHOM PEKHUMaxX TEUCHUS KUIKOCTH.
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18. Pacyer nmamerpa TpyOONpOBOJa, BHIOOP PACUETHBIX CKOPOCTEH TOTOKA U MPUMEPHBIC
YHCJIEHHBIE UX 3HAUEHUSI JUIs KaleJlbHbIX KHUJIKOCTEH, ra30B, HapoB.

19. OmpeneneHue ruapaBIMYECKOro CONPOTUBIEHMSI B TpyOompoBojaax W ammapaTax. Kak
OTIPEEIAI0TCA MOTEPU HATNlOpa Ha TPEHUE MPH JJAMUHAPHOM U TYpOYJIEHTHOM JBUKEHUU?

20. IlpuBeaute M mosAcHUTE TpadUUYECKyI0 3aBUCUMOCTh KOI(PQPUIIMEHTAa TUIAPAaBINYECKOTO
TpeHHs OT KpuTepus PeliHobca U 1epOX0BATOCTH CTEHKU TPYyOOIpOBOIa IPU Pa3InUHbIX
peXHUMax TEUEHUS KHUIKOCTH.

21. Yrto Takoe «rHApaBIWYECKas TJIAJKOCTh» MPH TEUCHUHU JKHUAKOCTEH Mo TpyOompoBogaM?
KakoBbl ycioBus, B KOTOPBIX OHA MPOSIBIIsiETCA?

22. IlpuBeaute ¢ HEOOXOOUMBIMU MOSICHEHMSIMM pacueTHYIO (GOopMyily Uis ONpeleeHUs
MOTEephb AaBJIeHUs (Hamopa) Mpu TEYEHHUH KUAKOCTeH uepe3 TpyOorpoBoisl U kaHaibl. (C
Y4E€TOM TpPEHUSI M MECTHBIX CONpoTHUBJeHUH.) [IpuHIMIBI H3MEpeHHUs CKOpOCTeH Hu
pacxo/loB JKUIKOCTEM B TpyOONpOBOJAX, OCHOBAaHHBbIE Ha OIpEAEICHUM Iepernaja
JaBJICHMUSL.

23. MW3zoOpasute rpa@uvecKkd W COMOCTABHTE 3aBUCUMOCTH MEXKIY MPOU3BOAUTEIBHOCTHIO U
HAINopoM IEHTPOOEKHOI0 U MOPIIHEBOTO HAcoca.

24, XapakTepuCTHKa IEHTPOOEKHOTO Hacoca M XapakTepucThka ceTu. [lokaxwure, Kak
OTpeJIeNIIeTCsl HAllop U MOIIHOCTh Hacoca Mpu padoTe ero Ha IaHHYIO CETb.

25. Tlone3nas u motpedisiemas MOITHOCTh Hacoca. KoadduumeHT mone3Horo neicTBus Hacoca
U €ro COCTaBISIOLIUE, MOSCHUTE (U3NYECKUN CMBICT Kaxjaoro u3 Hux. [IpuBeaute c
HEO0OXO0IMMBIMU MOSICHEHUSIMHU (OPMYITY Ui pacyeTa MOLIHOCTH JBUTATENs Hacoca.

26. Kak Biuser remnepaTypa nepekaunBaeMoi JKUIKOCTU Ha IPEIEIbHYIO BBICOTY BCACHIBaHUS
HacocoB? OTBeT 000CHYITE aHATM30M (HOPMYIIBI JIJIsl pacdyeTa BhICOTHI BCAChIBAaHUS.

27. Kaxkue Bbl 3HaeTe Hacochl oObemMHoro tumna? M3obpaszure cxemy YCTpONCTBA U OMUIINTE
JIEMCTBUE OJHOTO U3 HUX.

28. M3oOpazute cxemy yCTpONCTBA U OMHUIIUTE ICUCTBHE IMMOPIITHEBOTO HACOCA, COTIOCTABUB €T0
C HacOCaMu JIPyrux TUIIOB.

29. H3oOpa3ute cxemy yCTPOMCTBA M ONMUIIUTE JEHCTBHE TUIYH)KEPHOTO HACOCA, COMOCTABUB
€ro ¢ HacocaMu JIPYruX TUIIOB.

30. H300pa3ure cxeMmy YCTpPOMCTBAa W OIHUIIUTE JCUCTBHE ILTYH)KEPHOTO HAcoca JIBOWHOTO
NeMCTBUS, COIOCTABUB €0 C HACOCOM IPOCTOTO ACUCTBHUS.

31. MW3oOpa3ute cxemy ycTpOWCTBa M OINUIIMTE JeiicTBHE MeMOpaHHOro (auadparMoBOrO)
MIOPLIHEBOT0 HAcOCa, Ha3BaB 00JIACTH €ro MPUMEHEHUS.

32. Hacocwl n1s mnepekaukd XUMHYECKH arpeccUBHBIX >KUAKOCTeH. M300pasute cxemy
YCTPOWCTBA M ONHUIIUTE JEHCTBUE OJHOTO U3 HUX (IO BRIOODY).

33. H300pa3ure cxemy YCTPOWCTBA W ONUIIHNTE JCHCTBHE MOHTEKIO, COMOCTABHB €ro ¢
HacoCaMM JPYTUX TUIIOB U Ha3BaB 00JIaCTU MPUMEHEHUS.

34. W3006pa3ute cxeMy yCTPOMCTBA U OMHIIIUTE ACHCTBUE MIECTEPEHYATOr0 HaCOCa, COMTOCTABUB
€ro ¢ HacocaMu JIpyruX THIIOB.

35. H3006pa3ute cxemy yCTpOWCTBA M OMUIIUTE ACHCTBUE IIEHTPOOEKHOTO HACOCA, COTIOCTABUB
€ro ¢ HacocaMu JIpyruX TUIIOB.

36. ComocTaBbTe JOCTOMHCTBA U HEJIOCTATKH LIEHTPOOEKHBIX U MOPIIHEBBIX HACOCOB, HA3BaB
OCHOBHbBIE 00JIaCTU UX TPUMEHEHUS.

37. W300pa3ute cxeMy yCTPOWCTBA U OMHUIIUTE ACHUCTBUE OJHOCTYIEHYATOTO IIEHTPOOESIKHOTO
HAacoca, COTMOCTaBUB €r0 C MHOTOCTYIIEHYAaThIM LIEHTPOOEKHBIM HaCOCOM.

38. U3oOpasute cxemy yCcTpOWCTBAa W ONMUIIUTE JIEHCTBUE OCEBOIO (IIPOIEIIEPHOIO) Hacoca,
COIIOCTaBUB €0 C HACOCAMH JIPYT'MX TUIIOB.

Pasnen 2

1. TloTeHuman nepeHoca 3Hepruu. BeIBOI ypaBHEHHE IEpEHOCA.

2. BeiBoa auddepeHnnanbHOro ypaBHEHHs] KOHBEKTHBHOIO TeriooomeHa ®dypne-Kupxroda.

Bun ypaBHeHus Aiis CTAllMOHAPHOTO U HECTALIMOHAPHOTO TEIJIOOOMEHA.
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24.

[lepenoc Temna koHBEKIMEW. YpaBHeHue Temootrnadu. IlogoOHoe mpeoOpa3zoBaHue
I depeHInaIbHOr0  YpaBHEHHUsI KOHBEKTUBHOro Termsiooomena @ypne-Kupxroda.
Kpurepun ®@ypre, Hyccensra, [lexne, [Ipanarmus.

BreiBog muddepeHnnanbHOro ypaBHEHHUS! TEIJIONPOBOJHOCTU ISl YCTaHOBUBILIEIOCA H
HeycTaHOBUBLIErocs npouecca (u3 ypasHeHust ®ypoe-Kupxroda). KakoBsl pazmepHOCTh 1
¢buznyeckuit CMbICI KOAPPUIIMEHTA TEIJIONPOBOJHOCTH ?

BbiBog ypaBHEHHS aJJIMTUBHOCTH TEPMUYECKMX COIPOTUBICHHM NpU TeIonepenadye C
MIOCTOSIHHBIMH TEMIIEpATypaMy TEIUIOHOCUTENEH JUIsl IJIOCKOM CTEHKH.

Cas3b k03¢ duLmeHTa Temonepeaayu u Ko3pGUIUEHTOB TEIIO0TAaYH MpU TeIUIonepeade
C TIIOCTOSIHHBIMM TeMIIepaTypaMu TeIUIOHOcuTeNleld s 1iockoil creHku. Kakxosa
Pa3MEPHOCTh U KAaKOB (PU3NUYECKUNM CMBICT 3TUX KOAP(HUIIMEHTOB?

BriBO ypaBHEHHH TEIUIONPOBOJHOCTH YE€PE3 OJHOCIONHBIE M MHOTOCIOWHBIE IUIOCKHE
CTEHKHU JJIs CTalMoHapHOro mpouecca. M3o0pasure rpaduuecku nmpo@uid M3MeHEHUus
TEMIIEpaTypbl IO TOJIIMHE TaKUX CTEHOK, pa3IHyaroumxcsi KodpuireHramMmu
TEIIONPOBOTHOCTH.

BbIBoJ| ypaBHEHMH TEMJIONPOBOAHOCTH Y€pe3 LUIMHAPUUECKUE CTEHKH Ui CTallHOHAPHOTO
npouecca. Ilpu KakuX ycIOBUSX MOXHO THPAKTUYECKH MpeHeOpeyb KPUBU3HOMU
LHWIMHAPUYECKON CTEHKH, CBE/IA 3a/1a4y K TEIUIONPOBOJHOCTH Yepe3 IIIOCKYI0 CTEHKY?

BoiBoj ypaBHeHus [Uig pacueTa JBMXKYLIEH CHJIBI TEIJIoNepelaud IpU MepeMEeHHBIX
TeMIIepaTypax TeIIOHOCUTENIEH BJI0JIb OBEPXHOCTH TEIIOOOMEHaA.

MexaHu3mMbl TE€peHoca dSHEpruu B (QopMe TEIUIOThl B JKMIKOCTAX W rasax.
DEeHOMEHOJIOTMYECKU I 3aK0H NepeHoca 3Heprun dypoe.

TemneparypHoe 1oje U TeMIepaTypHblid IPaIUCHT.

[Topsimox  pacu€ra TOBEPXHOCTH  TEIUIONEpPENayd  TEIUNIOOOMEHHUKOB.  TPUBEIUTE
COOTBETCTBYIOILIME MOSICHEHUSI, BXOJAUIUX B (POPMYJIbI BETHUHUH.

Onumure MOJIEKYJIApHBIM MeXaHM3M IiepeHoca sHepruu. llpuBenute ypaBHEHHE Ui
YAEIBHOTO MOTOKA TEIJIOTHI.

Omnpenenenre TOJNIINHBI CII0S TEITIOBOM W30JISAIUHU.

B3aumHoe HampaBieHue JABW)KEHUS — TerloHocuTened. CpaBHEHHME MpPSIMOTOKAa €
MIPOTUBOTOKOM.

@usnueckuil cMbICa TeIoBbIX kputepueB Hyccenbra u Ilpanarna. Hasosute npumepHsie
YHCJIEHHbIE 3HauUeHus KpuTtepus [Ipanamist 11si ra30B U KaneJlbHbBIX KUIKOCTEH.

Kak ompenensiercs KoaM4ecTBO TEIJIOTHI, IIEpeJaBaeMON JTydeUCIyCKaHUEM MPU B3aUMHOM
U3JTy4YEHUH JIBYX TeN?

VYpaBHEHMs TEIJIOBBIX OAllaHCOB MPH U3MEHEHMHM U 0e3 M3MeHeHUus (pa30BOr0 COCTOSIHHS
CHCTEM.

Hanumure ypaBHeHMs Teruionepesady 1 TemooTaaun. UTo sBiiseTcs IBUKYLUIUMU CUTIaMHU
X npoueccoB? KakoBbl pasMepHOCTH U (PU3UYECKHH CMBICT KOIPPHUIMEHTOB
TEIJIO0TAAYH U TeIIonepeiadn?

VYpaBHEHMs TEIJIOBBIX OaJlaHCOB MpPH U3MEHEHMHM U 0e3 M3MeHeHUus (pa30BOr0 COCTOSIHHS
CHCTEM.

Omnpenenenre NoTeph TEIUIa CTEHKAMU allapaToB B OKPYXAIOLIYIO Cpeady.

KakoBbl JTOCTOMHCTBA M HEAOCTaTKUM HCIOJB30BAaHUS TOMOYHBIX Ta30B B KadyecTBE
TEIUIOHOCHUTENEH 1S ToABoAa Teria?

Bonsnolt map kak temoHocutens. HazoBute 00iactu ero NpuMEHEHHsI, TPEUMYIIIECTBA U
HEJ0CTaTKU Mepe IPYyruMu TerioHocuteasiMu. Kakoit nap u nouemy yaiie MCHojb3yercs
B Ka4eCTBE TETUIOHOCUTENS — HACBHIIICHHBIA WM meperpeTsiii? Kak ompenensiercs pacxon
napa rnpu 3aJaHHOM TEeIIOBOH Harpyske?

KakoB o0muii Bua KpUTEpUAIBLHOTO YpaBHEHUS IS pacyeTa Kod3(pPuiMeHTa TeriooTAaun
IIpU MPUHYAUTEIbHOW KOHBEKUMU Oe3 M3MEHEHHus arperaTHoro cocrosiHus. I[lpuBenute
BBIPAKEHUSI COOTBETCTBYIOIMX 000OIIEHHBIX IEPEMEHHBIX (KpUTEPUEB MOA00NS).
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I'padmyeckn m300pazute 3aBUCUMOCTH KOAPQPHUIMEHTA TEIJIOOTAAYM MpPU KHUIIEHUU OT
Pa3HOCTH TEMIEPATYP MEKIY CTEHKOW M KUIISIIEH KUIKOCTHIO M OT YAEIbHOUN TEIJIOBOM
Harpy3ku. ONUIINTE OCHOBHBIE PEXKUMbI KUIIEHUS.

Kak ocymecTBisiercs 0TBOJ KOHAEHCATa MPU HCIOJIb30BAaHUM BOJSHOIO Iapa B KayecTBE
terioHocutens? KakoBo Ha3HaueHME U IPUHIUIIBI JEHCTBUS KOH/IEHCATOOTBOIYMKOB?

HazoBute u comocraBbTe OpYr C JAPYroM OCHOBHBIE TEIJIOHOCUTENH, HCIOJIb3YEMbIE B
XMUMHYECKON MPOMBIIIJIEHHOCTH JIJ1s1 OTBOAA TEIUIOTHI.

HazoBure u comocraBbTe IpYr C JAPYrOoM OCHOBHBIE TEIJIOHOCUTENH, HCIOJIb3YEMbIE B
XUMHYECKON MPOMBIIIJIEHHOCTH /7S I0JIBO/Ia TEIUIOTHI.

[IpumeHeHre BBICOKOTEMIIEPATYPHBIX IPOMEXKYTOUYHBIX TemioHocuTened. HazoBure
obnactu U cocoObl ux npuMmeHenus. [IpuBeante npuMepsl TakKUX TEIJIOHOCUTENEH.

B3aunmuoe uznydenne ten. Kak onpenensercss koahGUIMEHT B3aUMHOTO U3Ty4YeHUs?

KakoB o0muii Bua KpUTEpUAIBLHOTO YpaBHEHHUS U1 pacyeTa Kod3(puiMeHTa TeriooTaaun
[P €CTECTBEHHOW KOHBEKUMHU? ONUIINTE, KaK IOJy4EeHO BBbIpAXKEHHE Uil KpPUTEpus
I'pacroda (c HeoOX0MMBIMH TTOSICHEHUSIMHU U 0003HAYEHUSMH BXOSIINX B HETO BEJIMYNH).

Kak u moueMy BiMseT TUAPOAMHAMUYECKUN PEXKUM TEUEHHUS >KUIKOCTH B TpyOe Ha
ko3¢ ¢punueHT terooTaaun? M3obpazure u noscHuTe NpuUMepHble TPOo(UIN U3MEHEHUs
CKOPOCTHM M TEMIIEpPAaTypbl B IOINEPEUYHOM CEUEHHHM TPYyObl HpPHU JIAMUHAPHOM M IPHU
TypOYJIEHTHOM PEXHUMAaX.

BnusiHue B3aMMHOrO HampaBiIeHUsl JABUIKEHUS TEIJIOHOCUTENIEH Ha CPETHIOI JIBHKYIIYIO
cuily mpoiecca. B kakux ciayyasx cpeAHsisi IBHXKYIIAs CUja HE 3aBUCUT OT B3aHMMHOIO
HaIpaBJIEHUS TOTOKOB?

Ompenenennue TeMIlepaTypbl CTEHOK TEIUIOOOMEHHBIX ammaparoB. JlJis Kakux 1enen
TpeOyeTcs 3HATh TEMIIEpaTyphbl CTEHOK B XOJI€ pacueTa TeII000MEHHBIX anmapaTtoB?

Tennootnavya npu KoHAEHCaUUU (onucaHue npouecca). UTo Takoe mieHOYHas U KareabHas
koHJeHcauuss? OT Kakux NapaMeTpoB 3aBUCUT KOA(PPUIMEHT TEMIo0TAaYu MpuU
KOHJICHCAIIUH.

Tennootnava npu kureHuu (onucanue npouecca). O01uMi BUA ypaBHEHHUH U1 onIpeAeIeHUS
K03 puimenTa TerI00TAaYH MPY KUTICHUH.

[IpuBeaute cxembl 00OrpeBa anmnapaToB «OCTPBIM» U «TITYXUM» I1apOM.

OObsicHUTE IPUHIUIT JCHCTBUS KOHIeHCaTOOTBoMuMKa. [IpuBenuTe cxemy ycTponcTBa.

N3o6pasute cxeMy ycTpOMCTBA KOKYXOTPYOHOTO TEIUIOOOMEHHUKA.

N300pa3ute  MHOTOXOJOBOW IO  MEXKTPYOHOMY  IPOCTPAHCTBY  KOXKXYXOTpPYOHBIi
TEII000MEHHUK.

N3obpasute nM100yt0 KOHCTPYKIIMIO MHOTOXOJOBOTO KOKYXOTPYOHOTO TEIJI000OMEHHHUKA.
Uem oTiMyaroTcs 0JHOXOJA0BBIE TEIIIIO0OMEHHUKH OT MHOTOXO/I0BBIX?

Kakue Bpl 3HaeTe KOHCTPYKIMHM TEMIOOOMEHHHMKOB C KOMIIEHCAI[MEl TeMIepaTypHbIX
yaIuHeHuH TpyO u Koxyxa. M306pa3urte 1100yt0 KOHCTPYKIHIO 10 BalleMy BBIOODY.

N3obpasute cxemy yCTpOWCTBa KOXYXOTPYOHOTO W ABYXTpyOHOTO («Tpyda B TpyoOe»)
Ter1000MeHHUKOB. ConocTaBbTe JOCTOMHCTBA M HEJOCTATKU 3THUX allapaToB U HA30BUTE
00JacTu UX MPUMEHEHHUSL.

N3o6pasute cxemy yCTpOWCTBAa U OMUIIATE MIPUHIUIT ACUCTBUS TEIUIOOOMEHHUKA «TpyDOa B
TpyOe». ConocTaBbTe 3TH TEMJIOOOMEHHUKH C KOKYXOTPYOHBIMH.

N300pa3ute cxemy yCTpOWCTBa M ONUIIMTE TPUHIUN JACWCTBUS IUJIACTMHYATOTO
TEII000MeHHUKa s kuakocted. ComocTtaBbTe€ JIOCTOMHCTBA W HEJOCTAaTKU 3TOTO
anmnapara ¢ KO)KyXOTpyOHBIM TETJI000MEHHUKOM.

N3obpasute cxemy yCTpOMCTBAa CHUPAILHOTO TEMIOOOMEHHHKA. YKaXKUTE JTOCTOMHCTBA U
HEJ0CTaTKU TOrO armnapara.

N300pa3ute cxemy ycTpoiicTBAa M ONULIMTE NPUHLMII JEUCTBUS OPOCHUTEIBHBIX
XOJIOIMIBHUKOB. YKaKUTE UX JJOCTOMHCTBA U HEJOCTATKU.

N300pa3ute cxemy yCTpONCTBA U OMUIIUTE IPUHLIUI ACHCTBUS MOTPYKHBIX (3MEEBUKOBBIX)
TEIJI000OMEHHUKOB. YKaXUTE UX JOCTOMHCTBA U HEJOCTATKH, 00JIACTH IPUMEHEHHUSI.
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49. IlpuBenure cxeMy YCTpONCTBA JIF0OOI0 M3BECTHOTO BaM CMECUTEIBHOIO TEIII00OMEHHUKA.
50. HN3obpasute U3BECTHBIE BaM CXEMBbI YCTPOUCTBA rpaupeH. [[j1s 4ero oHM UCTIONB3YIOTCS?

8.4.2. IllpuMepbI KOHTPOJILHBIX BOIPOCOB J/1JIsl HTOTOBOI'0 KOHTPOJISI OCBOEHMUSI
AUCHUILINHBI (6 ceMecTp — IK3aMeH).
MaxkcuMaJibHOe KOJIM4ecTBO 0a/1710B 3a 3k3aMeH — 40 0aJL10B.

Paznen 3

1. BeiBectu nuddepennmnanbuoe ypaBHeHHE KOHBEKTUBHOM tuddy3un. PaccMoTpeTs yacTHBIM
ciydail U@ Gy3un B HENOIBUKHOU cpefie.

2. Ilepssiii 3akoH @uka. BeiBectu nuddepeHnnanbHoe ypaBHEHUE KOHBEKTUBHON AUPPy3un.

3. Tonyunts muddy3uonnsie kputepun mnogodms. OnpenenseMbliii W ONPEACTSIONINE
kputepuu. OU3NYECKUI CMBICIT MaCCOOOMEHHBIX KPUTEPUEB TOI00USI.

4. TlosyuuTh ypaBHEHHUE AAIUTUBHOCTH IU(D(Py3noHHBIX conpotuBieHuil. ChopmynupoBarhb
JOTIYILIEHUS IIPHU BBIBOJIE.

5. BeiBecTtn cooTHOIIEHNE MEX Ty KOd(DPHUITIEeHTaMU MaccoTiepeiadl U MaccooTaaun. M3 kakux
ypaBHEHUH MMOJIy4aroT KO3(HULHEHTH MaccooTaaun?

6. MarepuanbHblii OanaHc U ypaBHeHHe palouel nuHMM Hpu abcopOuuu. BriBectu 3T0
ypaBHEHHE NpU NIPOTUBOTOKE Ta3a W >KuAkocTu. Kak omnpexpensercss MHUHUMaIbHBIN
YACIBHBINA pacxo]1 abcopoeHTa?

7. BeiBecT ypaBHeHHE palouel JMHMM JUII MacCOOOMEHHBIX almaparoB (Ha MpuMepe
abcopOepoB) MpU NPOTUBOTOYHOM ABMXKEHUU (Pa3 HiealbHBIM BHITECHEHHEM B YCIOBHSX
HEU3MEHHOCTH UX pacxo/a.

BeiBecT ypaBHEHHs 115 pacdeTa CpeAHeN NBUXKYIIEH CUJIbI MACCOIIEpENAaydH.

9. Pacuer BBICOTBI W JMaMeTpa MPOTUBOTOYHBIX KOJIOHHBIX allapaTtoB C HEMPEPbIBHBIM

KOHTaKTOM (a3s.

10. Pacuer BBICOTBI M JAMaMeTpa MPOTHUBOTOYHBIX KOJOHHBIX allaparoB CO CTYINEHYaThIM
KOHTaKTOM (a3s.

11. Metonsl pacyera BBICOTHI IMPOTUBOTOYHBIX KOJOHHBIX ammaparoB C HEMPEPbIBHBIM
KOHTakToM (a3. [loHaTre TeopeTHUecKol CTyIeHH pa3/ielIeHHsl U YKclia €AMHULL IEpEeHoca.

12. Metoasl pacuera BBICOTHI MPOTUBOTOYHBIX KOJIOHHBIX ammaparoB CO CTYIEHYaThIM
KoHTakToM (a3. [lonsrue Teopetrueckoit crynenu pasaenenus. KIIJ{ no Mapdpu.

13. Ilomy4uuTs cucTeMy ypaBHEHHMH, ONUCHIBAIOIINX ITPOLIECC MPOCTON MEPErOHKU.

14. MarepuasibHblii GajlaHc Tpoliecca MpOCToil meperoHku. Pacuer konuuecTBa KyOOBOIO
OCTaTKa, KOJIMYECTBA U CPEJAHEr0 COCTaBa TUCTHILIATA.

15. BeiBecTH ypaBHEHUS pabO4YMX JUHUN PEKTUPUKAIUOHHONW KOJIOHHBI HEMPEPHIBHOIO
NENCTBUS.

16. BeiBecTn ypaBHeHHE pabouedl JMHMM IS YKPEIUISIoLEed dYacTh peKTU(UKAIIMOHHON
KOJIOHHBI. OmnucaTh, Kak CTpOSIT paboyue JUHUM Ha AUarpaMMme y—X, chopMyIHpoBaB
HE0OX0IMMBbIE JOMYILEHUS.

17. BeiBecTH ypaBHEHHUs PaOOUMX JUHUN JUIsl pEeKTU(GUKALMOHHONW KOJIOHHBI HEIPEPBIBHOTO
JNEUCTBUS NPU MOCTOSIHCTBE MOJIBHBIX PAacXoloB (a3 (C HEOOXOIUMBIMH TOSCHEHUSIMU,
yKa3zaB 0003HaueHUs U JomylieHus). Kak 3aBUCUT MOJIOKEHUE 3TUX JIMHUN HA IUarpaMMme
y—X OT (hs1IerMoBOTO yncia?

18. Dddexrusnocts (KIIHA) crymenn no Mbspdpu. BeiBectu (Ha npumepe abcopObumm)
3aBUCHUMOCTh MEXJy 3((EeKTUBHOCTBIO M0 Mpdpdppu M YMCIOM €IUHUI] MEepeHoca Ipu
UJIealIbHOM CMEILIEHUH KUJIKOCTH U UJI€aJIbHOM BBITECHEHUU rasa.

19. BeiBectn dopmyny st pacuéra MHUHUMAIBHOTO ()JIIETMOBOTO YHCJA TPU HENPEPHIBHOU
pextudukanuyu. Kakue NpUHLMIIBI KCHOJIB3YIOT A ONTUMU3ALUU IMPU OIpPENeICHUH
(baermoBoro uncina’?

*®
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3aBUCUMOCTb MEX]y (hJIETMOBBIM YHCIIOM, pa3MepaMy KOJIOHHBI M PacXo/10M TEIJIOThI MIPU
pextudukanuyu. KakoBbl NpUHIMIBI BbIOOpa ONTHUMAabHOrO (prermoBoro uucna?
(Bpipaxenue J1s1 MUHUMAaJIbHOTO (DJIErMOBOTO YHCia — BBIBECTH).

BriBecTn ypaBHEHHME TEIUIOBOTO OanaHca PEKTH(PHUKAUOHHON KOJIOHHBI HENPEPHIBHOTO
neiictBusi. Kak onpezensercss pacxo/ Iperouiero napa B KUMATUIbHUKE?

BriBecTn ypaBHEHHME TEIUIOBOTO OanaHca PEKTH(PUKAIUOHHONM KOJIOHHBI HENPEPHIBHOTO
neiictBus. Kak onpezensercs pacxo/ TEIJIOHOCUTENS B AeduiermaTope?

OcHOBHOE ypaBHEHHE Maccolepefaud. YpaBHeHHe Maccootnadu. KoadpdunueHts
Maccorepeaadn u MaccooTaaun. x pasmepHoCcT U PU3NYECKU CMBICT.

MeTo1 KHHETUYECKOH JTMHUU pacyeTa BhICOTHl MACCOOOMEHHBIX alllapaToB CO CTYNEHYAThIM
KOHTaKkTOM (ha3. [lopsimok mocTpoeHust KHWHETHYECKON TUHUHU. DP(HEKTUBHOCTH 110 Mapdpu.

Uto Takoe TeopeTHyeckas CTYNEHb pa3JelieHHs («Teopermueckas Tapenka»)? Kak ato
MOHATHE IPUMEHSIETCS AJIs OLIEHKH 3((HEKTUBHOCTH U pacyeTa MacCOOOMEHHBIX alllapaToB
CO CTYIEHYATbIM U HENPEPBIBHBIM KOHTAKTOM (haz?

Juddy3rnoHHOE CONMPOTHUBIEHHWE MaccolepeHocy. B kakux ciay4asx CONpOTHUBIECHUE
MacCOIEepPEeHOCY JUMUTHUPYETCS MIEPEHOCOM B OJTHOU U3 (a3?

Kpurepuu nonobust MaccooOMeHHBIX npoiieccoB. Mx ¢pusznueckuit cmpici.

Maccoobmennsiit (nudpdysunonnsiit) kpurepuii Hyccenpra. KakoBsl ero Bua u ¢puszndeckuit
cMbICH?

Hanucate ¢ HE0OOXOIMMBIMHM MOSICHEHUSIMH M O0003HAYEHUSIMH BBIpOKEHUE JI pacyeTa
CpeIHel NBIKYILIEH CHIIbI Maccolepeay B amnmapaTax ¢ HEIpPEephIBHBIM KOHTAaKTOM (a3
IpU YCJIOBHM JIMHEWHOCTH paboyeil UM paBHOBECHOM JMHMI (Ha MpuUMepe Ipoliecca
abcopO1un). CTpyKTypa HOTOKOB COOTBETCTBYET MOJICIIH UICATHHOTO BHITECHEHHUSI.

Omnpenenenre MUHUMAJIbHOTO U ONTUMAIBHOIO Pacxo/ia MOTJIOTUTEINS TPH a0COpOLIHH.

['unponmHamMuyeckue pexxuMbl B HACaI0YHbIX araparax.

Onucarh ¢ ykazaHueM HEOOXOJIMMBIX 00O3HauE€HUN U JOMYIIEHUN MOCTpPOEHHE PabOUMX
JUHUN U1 peKTU(UKAIIMOHHON KOJIOHHBI HENPEPHIBHOTO JEMCTBHUSI IPU MOCTOSIHCTBE
pacxooB (da3.

Bnusinue ¢uiermoBoro uncia Ha pa3Mepbl peKTUPHUKAIIMOHHOM KOJIOHHBI U pacXo/ IPEIOLIEero
napa. OnpeneneHye oNTUMAIBHOTO (DJIErMOBOTO YMCa MPH pacuere peKTUPUKAIIMOHHBIX
KOJIOHH.

Hazpatbh (1 060CHOBaTh UX HEOOXOJAMMOCTH) OCHOBHBIE JIOMYILEHHUS, NMPUHUMAEMbIE NPU
aHaJIM3e U pacyeTe YCTaHOBOK Ui HENpepbhIBHON pekTudukanuu OuHapHbix cmeceil. Kak
3aBUCHUT BBICOTA KOJIOHHBI OT (pirerMoBoro urcia?

ConoctaBUTh Jpyr ¢ APYroM TapesibyaThle U HACAJOUYHbIE KOJIOHHbIE ammaparbl. KakoBsl
MIPEUMYIIECTBEHHbIE 001aCTU MPUMEHEHUS KaKI0I0 U3 3TUX TUIIOB KOJIOHH?

CpaBHUTH NOJIBIA PACTIbUIMBAIOIINN U 6apOOTaXHBIN abcopOephl.

PacnbutinrensHabie abcopOepsl. Onucath NPUHLINI ASHCTBUS, JOCTOMHCTBA, HEJOCTATKH.

[IpuBecTn cxemy yCcTpOMCTBA M ONIMCATh IPUHIUII ACMCTBUS HACAJOYHON KOJIOHHBI. J{J1s1 uero
ucnoisb3yercs Hacajaka? Kakue ObIBatoT Hacaaku?

[IpuBectn cxeMy yCTpOMCTBA U OIIUCATh NPUHIMI ACUCTBUS HACAJOYHON KOJIOHHBI. KakoBbI
TpeOOBaHuUs, IPEIbIBIsEMbIE K HAca/IKe KOJIOHHBIX anmnapaToB?

[IpuBecTn cxemMy yYCTpPOMCTBA M ONMCATh NPUHLHWII JEHCTBHS HACAJ0YHOW KOJIOHHBI.
CpaBHUTH HacaJOYHblE U TapeiibyaTble KOJOHHBIE. YKa3aTb HEIOCTAaTKU HACaJOYHBIX
KOJIOHH.

Onucarh rUAPOJMHAMUYECKUE PEXKHUMBI pabOThl HacaJo4yHbIX abcopbepoB. CoONOCTaBUTH
Haca/JI04YHbIE U TapebyaThle arnaparbl.

N3obpasute cxeMmy yCTpOWCTBA M  ONMINUTE JIEHCTBHE PEKTU(MUKAIIMOHHBIX U
abcopOLIMOHHBIX KOJIOHH C TPOBAJIbHBIMU TapesKaMu.

[IpuBecTn cxeMmy ycTpoiicTBa M ONMCAaTh NPUHIMUN ACUCTBUS JIIOOOTO H3BECTHOIO Bam
TapeapyaToro KOJIOHHOTO amnmnapata. B ueM oTiauuue amnmaparoB C MEPEeTOYHBIMU
YCTpOWCTBaMU U 0€3 HUX.
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44,

[IpuBecTn cxeMy ycTpoiicTBa M ONMCATh NPUHIMUN ACUCTBUS JIIOOOTO H3BECTHOIO Bam
Tapenbp4aToro anmnapara ¢ IepeTOYHbIMU YCTPOMCTBAMHU

45. IlpuBectTn cxeMy YyCTPOWCTBAa M ONHWCATh MPUHIUI JEHCTBUS aOCOPOIIMOHHOW WIIH
PEKTU(UKALIMOHHON KOJIOHHBI C CUTYATHIMU TApPEJIKAMH.

46. IlpuBectTn cxeMy YyCTPOWCTBA M OIKCATh TPUHIUIN JEHCTBHUS aOCOPOIMOHHOW WU
PEeKTU(UKALMOHHON KOJIOHHBI C KJIaTaHHBIMU TapeaKaMu.

47. IlpuBectT cxXeMy YyCTPOWCTBAa M OINHWCATh MPUHIUI JCHCTBUS aOCOPOIIMOHHOW WIIH
PEKTU(UKALIMOHHON KOJIOHHBI C KOJIIAaYKOBBIMU TapeJIKaMH.

48. N300pa3uth ¢ HEOOXOJUMBIMU OOO3HAYEHHUSIMH U MOSICHEHUSIMH CXEMbl YCTaHOBOK JUIf
IIPOCTOM ITEPErOHKH.

49. N3o0pa3zutre ¢ HEOOXOJMMBIMH OOO3HAUYEHUSAMU U MOSICHEHUSMH CXEMYy YCTaHOBKHU JUIS
HEeNpephIBHON peKTU(UKALMN OMHAPHBIX KUJIKUX CMECEH.

Paznen 4

1. CoctaBuTh ypaBHEHUs MaTepHaIbHOr0 OanaHca MpU pa3fesIeHUU CYCIEH3UN U BBIBECTU U3
HUX BBIPAXKEHHUS Ul pacueTa MacCOBOI'0 pacxo/a OCBETIECHHON )KHUIKOCTU U OCaIKa.

2. BeiBoa opmyiibl it pacuera NPOU3BOIUTEILHOCTH OTCTOMHUKOB /7S 3aIIbLJIEHHBIX [a30B U
CYCIEH3UH.

3. Ocaxpaenue noj JnedcTBUEM cuiibl TsokecTH. Cuilbl, AeMcTBYIOLIME Ha yacTully. BeiBecTu
YpaBHEHHUS U1l ONIPEIEICHNUs CKOPOCTH CBOOOHOTO OCAaXACHUS LIapa.

4. Pacder CKOpOCTH OCaXIEHUS YacTHUIl cheprudecKkoit (HOPMBI MO ICUCTBUEM CHUIIBI TSKECTH.

5. BriBoa Gopmynbl 11t pacdeTa HOTpeOHOM MOBEPXHOCTH OCAXKICHUS YACTHUIl B OTCTOMHUKAX
JUIS 3alblJICHHBIX [A30B U CYCIIEH3UH.

6. Kpurepuit Apxumena npu ocaxJeHUH, €ro GU3NYECKHI CMBICI, UCIIOIb30BaHUE B pacueTax
CKOPOCTH OCaXJACHUSL.

7. Kuneruka ocaxnenus. ['mapoanHamudeckue pexumbl oOrekanus ten. [IpuBectu rpaduk
3aBUCHUMOCTHU KO3(PUIIMEHTa CONPOTUBIIEHUS Cpelbl OT Kputepus PeitHombaca.

8. IlpuBectu ypaBHeHHE (UIBTPOBAHUS NpPHU IOCTOSHHOM IIE€penajie JAaBlIeHUs K BULY,
yI0OOHOMY 1l  DKCIEPUMEHTAJIBHOTO  OIpPEJAEICHUs] CONPOTHUBIEHUS OCaaka U
(GUIbTPOBANBHON MEPETOPOJIKH.

9. OcHOBHBIE TapaMeTPhl, XapPaKTEPU3YIOIINE 3E€PHUCTHIN cioh. [lomydnTs BBIpaKEHHS
SKBHUBAJIEHTHOT'O IMaMETpa Yepe3 yIeIbHYI0 IOBEPXHOCTh U JUAMETP YaCTHII.

10. [lelictBuTenbHas U GUKTUBHAA (IIpUBEIEHHAs) CKOPOCTHU MIOTOKA B 3epHUCTOM clioe. KakoBo
COOTHOILIEHUE MEXKYy HUMU?

11. OxapakTepu30BaTh COCTOSIHUE 3€PHUCTOTO CJIOS B 3aBUCUMOCTH OT CKOPOCTH BOCXOSILIETO
MoToKa rasa wuiM xuakoctu. ComnpoBoauTe OTBET TIpadUyYECKUMU H300paKEHUSIMU
3aBUCUMOCTEHN MOTEPH JABJICHUS U BBICOTHI CJIOSI OT CKOPOCTH MOTOKA.

12. OxapakTepu30BaTh COCTOSIHUE 3€PHUCTOTO CJIOS B 3aBUCUMOCTH OT CKOPOCTH BOCXOSILETO
MIOTOKA I'a3a WK )XKuAKocTH. Kak paccunTaTh MOTEPIO 1aBJIEHUS B IICEBI0O0XKUKEHHOM ciioe?

13. Ha3Batb M CONOCTaBUTH OCHOBHBIE CIIOCOOBI pa3/eleHHs] CyCHeH3ud. YKazaThb uX
MIPEUMYILECTBEHHbIE 001aCTH TPUMEHEHUS.

14. OxapakTepu3oBaThb OCHOBHBIE CIOCOOBI OYUCTKM Ta30B OT MbUIM. YKazaTh UX
[IPEUMYIECTBEHHbIE 001aCTH TPUMEHEHUS.

15. Kakue BBl 3HaeTe THUIBI ammapaToB JUIsi OYMCTKH Ta3oB OT mbuin? M300paszuth cxemy
yCTpOIICTBa M ONUCATh JIEHCTBUE OJJHOTO U3 HUX (10 BBIOODY).

16. M306pa3zuth cxemy ycTpOHCTBA U ONKCATh JEHCTBHE OTHOSIPYCHOTI'O IPeOKOBOI0 HENIPEPHIBHO
JEUCTBYIOIIErO OTCTOMHUKA.

17. AnmapaTsl Uit MOKPOM OYMCTKH ra3oB OT Iblieil. U300pa3uts cxemy ycTpoiicTBa U onMcaTh
NeCTBHE OJHOTO U3 TaKUX alIapaTosB.

18. M300pa3uth cxeMy YCTpOWCTBAa M OINHUCATh JEHCTBHE Tapeapb4yaToro (TMEHHOTO)

MbUICYJIOBUTCIIA.
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19. N306pa3zuth cxeMy ycTpoiicTBa IMKIOHA WM THAPOLUKIIOHA (IO BEIOOPY), HA3BaB OCHOBHBIE
00JacTy UX MPUMEHEHHUSL.

20. M300pa3uth cxeMy yCTpONCTBA U OMUCATH JCHCTBUE THAPOIIMKIIOHA.

21. Kakue BBl 3HaeTe pUIBTpPHI I CYCHEH3UN nepuoaudeckoro aerctaus? M300pa3uth cxemy
YCTPOMCTBA ¥ OMUCATh IEUCTBUE OJTHOTO U3 HUX.

22. N300pa3uth cxemy yCTpOWCTBA U ONHUCATh ACUCTBUE HYTY — QUIIbTpA.

23. N300pa3uth cxemy yCTpONCTBA U OIIUCATh IEHCTBUE MbUIEOCAIUTENbHBIX KAMEP U T'a30X0/10B.

[lonHplil mepedyeHb OLICHOYHBIX CPEACTB MPUBEJIEH B BUAE OTAEIBHOIO JOKYMEHTA,
ABJIAIOLIETOCS HEOThEMIIEMOM YaCThbI0 OCHOBHOM 00pa30BaTEIIbHON IIPOrpaMMBI.

8.5. CTpykTypa u npuMepbl OHJIETOB /1JIsl IK3aMEHOB.

WTOroBplii KOHTPOJIb OCBOCHHS MaTepHalla AUCUUIUIMHBI IPOBOJUTCS B (OpME YCTHOTO
sK3amMeHa. Jk3aMeH (5 ceMecTp) BKIIIoUYaeT B cebs Marepuai paznena 1 u pazgena 2. Jx3ameH (6
CEMECTp) BKJIIOUaeT B ce0s1 MaTepual pasnaena 3 u paszaena 4.

DK3aMeHaIMOHHBIN OUJIET COCTOUT U3 2-X TEOPETUUECKUX BOIIPOCOB, TPETHETO BOMPOCA O
KOHCTPYKLUSIM amnmapaToB M 3afgaud. [lepBelil Bompoc Ouiera mpeaycMaTpUBaeT pa3BEPHYTHIN
OTBET CTYJEHTa IO JOCTaTOYHO OOBEMHOW TeMaTuKe, BTOPOM - KpaTKuil OTBET IO
KOHKPETU3UPOBAaHHON TeMaruke. [IepBblii M BTOPOM BOIIPOCHI JIOJKHBI OTHOCUTBCS K PAa3HBIM
paszenam.

OTBeThl Ha BONPOCHl JK3aMEHALMOHHOrO Owmiera oueHuBaorcs u3 40 OamwioB
(MakcuMaibHAs OIIEHKA) CIIeMYIONIUM 00pa3oM: MEePBBIA BOMPOC M 3a/1adya— MAaKCUMaJIbHO TI0 12
0aJIJIOB KaXblid, BTOPOI M TPETUH BOMPOCHI — MAKCUMAJILHO 8 0a/ioB Kaxkbli. OO01Ias onieHka
9K3aMEHa CKJIa/IbIBAETCS IIyTEM CYMMHPOBAHHUS OLEHOK TEKYIIET0 KOHTPOJIS B CEMECTPE U OTBETA
Ha ’K3aMeHe. MakcumanbHas oneHka sk3amena — 100 Gamos.

IIpuMmep dx3aMeHanmoHHoro omiera (5 ceMectp) pasmen 1, pasmen 2.

«Ymeeporcoaron Munucmepcmeo nayku u evicuiezo oopazoseanus P@
Poccuiickuii XMMHUKO-TEXHOJIOTHYECKUA YHUBEPCUTET HMEHU
3aB.kad. [IAXT J.M. MenpesieeBa
Kadenapa IlpoueccoB u annapaToB XuMU4YeCKOl TEXHOJIOTUH
JI.B. PaButes Jucyunauna: Ilpoyeccol u annapamvi XumMuyeckou mexHoaio02uu
« » 20 T 20.03.01 Texnocdepnasi 6e30MaCHOCTH
buaer Ne 1

1. [lpuBeautre W mOsiCHUTE TIpadUUYECKyl0 3aBUCUMOCTb KOA((ULHEHTa TUIAPaBINYECKOTO
TpeHUsI OT KpuTepus PeliHoyib/ica M 1IEPOXOBATOCTU CTEHKU TPYOOIPOBOJA MPU Pa3IMYHBIX
peXHMax TEUEHUs KHUIKOCTH.

2. BeiBog nuddepeHManbHOrO  ypaBHEHHUS TEIUIONPOBOJHOCTH  JUISl  YCTAHOBUBIIETOCS
npouecca (u3 ypasHenust ®ypre-Kupxroda).

3. U300pa3ute cxemy YCTpOWCTBa M ONUIIMTE JEHCTBHE MeMOpaHHOro (auadparmMoBOIO)
MOPIIHEBOr0 HAcOCa, Ha3BaB 00JaCTU €ro NPUMEHEHMSL.

4. 3anmaga. OmpenenuTh BBICOTY BCACBIBAIOIICH JMHUHU, TIO KOTOPOW M3 HAXOJSAIIEHCS IO
aTMOC(EepHBIM JaBJIEHHEM EMKOCTH K LHEHTPOOEKHOMY HACOCY MOCTYMAET BOJAa CO CKOPOCTHIO
2 m/c. T'mapaBiuyeckoe CONPOTUBIEHHE BcachlBaromed JsuHuUKM coctasiser 35 klla.
Bakyymmerp, noakmrOYEHHBIM K BCACBHIBAIONICH JMHUM HAa OJHOM YPOBHE C HAcOCOM,
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IIOKA3bIBAET, YTO JAaBJICHHWE BO BcachiBaromied auHUM Ha 300 MM PT. CT. HIKE aTMOC(HEPHOTO.
Temneparypa nepekaunaemoit Bojbl 20 °C, armocdepHoe aasienue 1 kre/cm>

IIpnMep dK3aMeHanIMoOHHOro omiera (6 ceMectp) pasuen 3, paszein 4.

«Ymeeporcoaron Munucmepcmeo nayku u evicuiezo oopazoseanus P@
Poccuiickuii XMMHUKO-TEXHOJIOTHYECKUA YHUBEPCUTET HMEHU
3aB.ka¢. [TAXT .. MenneneeBa
Kadenapa IlpoueccoB u annapaTroB XMuMUYeCKON TEXHOJIOT UM
JL.B. PaBuves Jucyunauna: Ilpoyeccol u annapamvi XumMuyeckou mexHoai02uu
« » 20 T 20.03.01 TexnocdepHas 6e30MaCHOCTH
buaer Ne 1

1. BoiBectu nuddepennmanbHoe ypaBHeHHEe KOHBEKTUBHOM nuddy3uun. PaccMoTpers yacTHbII
ciydait qu¢dy3un B HEMOABMKHOU Cpeie.

2. OxapaKTepI/I?)OBaTb COCTOSAHUEC 3CPHUCTOIO CJIOA B 3aBUCMMOCTU OT CKOPOCTH BOCXOAAIICTO
IMOTOKAa ra3a win Xuakoctu. Kax pacCcuuTaTh NOTEPIO AABJICHUSA B IICECBAOOKMKCHHOM cioe?

3. CpaBHUTH NOJIBINA pacTbUIMBAIOIINKN U 6apOOTaXHBINA aOcOpOEpHI.

4. 3agada. Omnpenenuth HEOOXOAMMYIO MOBEPXHOCTh HACAJIKH B Hacajo4yHOM abcopOepe, B
KOTOPOM TIOTJIOIIAETCSI KOMIIOHEHT (Ta3) U3 ero CMECH ¢ a30TOM YMCTOM BOJOM. Pacxon BobI,
opomIaroniel KonouHy, cocrasiuseT 10 m>/4. KoHIeHTpaIys n3BaekaeMoro ra3a B BHITEKaoIIeit
n3 abcopbepa Boae 0,05 kr raza/kr Boabl. KoaddummeHTsr MaccooTaun B Ta30BOM U B )KUAKOM
(daze, OTHECEHHbIE K CAMHHUIIE TEOMETPUYECKON TIMOBEPXHOCTH HACAIKH, COCTABISIOT

COOTBCTCTREIHICY: Ke eaza
ﬂy = 20 2 . . _Ke easa ﬁv = 40 2 Ke eaza
M -Hac Ke asoma  pr M -Hac: Ke asoma

Cpennsis ABWKyIIas CUIa MAGeONEpenadn Npu abCcopOuMu, BbIpOKEHHAs B KOHIEHTPALMSIX

Y =1,2-X

ra3zoBoit ¢assl, AY,, = 0,01 “ 7" a ypaBHEeHUE paBHOBECHOU JIMHUU

Ke easa Ke easa

FHC[ ?*] = Keasoma [)?] — K2 6006l .
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10.

9. YYHEBHO-METOANYECKOE OBECIHEYHEHUE JUCHUIIJIMHBI.

9.1. Pexomenayemas Jureparypa.
A) OcHoBHas IUTEpaTypa:

. PasunoB A.M. Ilpoumecchl u anmapaTbl XHMHUYECKOM TEXHOJOTMHM: YydyeOHOe Tmocobue

/A.M.Pazunos, A.B.Knunos, I'.C./IpsikonoB; Muno6puaayku Poccun, Kazan. Hai.uccien. TeXHol.
yH-T. — Kazaub: U3n-8o KHUTY, 2017. — 860 c.

Kommuccapos FO.A., T'opaees JI.C., Bent [I.I1. [Iporeccr u anmapaTbl XUMHYECKON TEXHOJOTHH
(B 5-u Tomax). M.: Xumus, 2011. — 1229 c.

Komucapos I0.A. Xumudeckas TEXHOJIOTHS: MHOTOKOMIIOHEHTHAsl peKTHUKanus: y4eo.
nocobue s akagemudeckoro 6akanaspuara / FO.A. Komucapos, K.I1I. Jlam — 2-e uzn., mepepad.
u jom. — M.: U3znatensctBo FOpaiit, 2018. — 255 ¢. — (Cepust: bakanaBp. AxageMuueckuii Kypce).
Pasuues JI.B., Unsuna C.U., Kommnsmes P.b., Hoceipes M.A., Cansuauxosa JI.C., bo6sines B.H.
3alagyHUK-TPEeHaXXep IO IpoleccaM U alnmnapaTaM XMMHUYECKONW TeXHOJIOTUU: yuel. mocodue. - M.:
PXTY um. JI..Menneneena, 2020. - 264 c.

[Ipouecchl u ammaparbl XUMHUYECKOW TexHojoruu. Jlaboparopubeiii mnpaktukym. Y.1.
M'uapomMexanuveckre u TEII000MEHHBIE TIPOIECChI. y4. mocobue / mon pen.E.A. Imutpuesa, O.B.
Ka6anoBa. PXTY umenu JI.M.Menneneena, 2016 - 112 c.

[Ipouecchl u anmapatsl Xumudeckoi TexHosoruu. Jlaboparopusiii npaktukym. Y.2.Paznenenue
TOMOT'€HHBIX M T€TEPOreHHbIX CUCTEM. yu. rmocodue / noxa pen.E.A. [Imutpuena, O.B. Kabanosa.
PXTY umenu JI.M.Menneneena, 2016 - 119 c.

TennooOMeHHbIe anmapaTbl XMUMHUYECKUX MpousBojacTB: yueO. Ilocobue / E.A. [Imutpues,
E.Il. Moprynoga, P.b. Komismes. — M.: PXTY um. JI.LH. Menneneesa, 2013. — 87 c.

[Ipouecchl u  anmaparthl XUMHUYECKOW TexHoJoruH. TpyOompoBoAbl B XUMHUYECKUX
npousBojcTBax: E.A. JlImurpues, C.U. Unbuna, N.K. Ky3nenosa, O.B. Kabanos. —M.: PXTVY um.
J.1. Menneneesa, 2016. — 31 c.

Hacocbl xumuyeckux NpOU3BOJICTB: yuyeOHO-MeToauueckoe mnocobdbue/ coct. E.A. JImutpues,
E.Il. Moprynoga, P.b. Komismés. — M.: PXTY um. JI.LH. Menneneesa, 2013. — 48 c.
Annaparypa IpoLEcCOB pa3/ieleHUsi TOMOT€HHbIX M TeTEepPOreHHbIX cucTeM: yuel. mocobue/
E.A. Imutpue, P.b. Komnsmes, E.Il. Moprynosa, = A.M. Tpymnn, A.B. BemHskos,
JI.C. CanmpaukoBa — M.: PXTVY mum. JI.1. Menneneena, 2016. — 103 c.

b) lonosinuTenbHadA JuTeparypa:

1. OOmuii Kypc MPOIECCOB M aNMapaToB XUMHUYECKON TEXHOJIOTHHU: YUCOHHK JJI BY30B: B 2-X
kHUrax. nox pex B.I'.Alinmrelina. - M. : Jloroc : Beicmas mkoua.-2003.

2. Ou3MKO-XMMHUYECKHME CBOMCTBA BEHIECTB: MeTOAMYECKHE YKa3aHUs 110 KypCOBOMY
npoektupoBanuto / Papuues JI.B., Tpymun A.M., Komnsnes P.b., Bacuises A.C., Unbuna C.H.,
Canpaukona JI.C. — M.: PXTY um. JI.U. Menneneera, 2020. — 104 c.

9.2. PekoMeHAyeMble HCTOYHUKH HAYYHO-TEXHHUYECKOH HHpopManmu.

— Pa3gaTo4HbIi WILTFOCTPATUBHBIN MaTepUAIl K JICKLIHSIM.
— Ilpe3eHTanuu K JIEKIUAM.

HayuyHo-TexHuueckue xypHabl:

— Pedepatusnslii xypHan «TeopeTnyeckue OCHOBbI XUMUYECKOU TexHoiorum» [ISSN
0040-3571

— XKypnan «Xumuueckast npoMbInuIeHHOCTH cerous» ISSN 0023-110X

— XKypnan «Xumuueckue trexnonsorun» ISSN 1684-5811

Pecypcel nHpOpMAIIMOHHO-TEIEKOMMYHUKAITMOHHOM ceTn MHTepHeT:
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— http://www.chem-eng.ru

9.3. CpencrBa obecneyeHUs1 OCBOCHUSI TUCIUNIHHBI.

Jdus  peanu3anuu  y4eOHOM MporpamMmbl  HOATOTOBJIEHBI  CIEAYIOIIUME CPEACTBA
o0ecrieueHust OCBOCHUS! TUCIUIUINHBI:

— KOMIIBIOTEPHBIE IPE3EHTALlMN NHTEPAKTUBHBIX JIEKIUH — 10;

— O0aHK JIOMaIlTHUX 3aJaHu# 10 TUIPOIMHAMHUKE U Ter1oooMeny (obmiee uucio 3ananuii 250);

— 0aHK KOHTpPOJBbHBIX 3afaHuil no runpoauHamuke (Paszgen 1) (oOumiee 4nciao KOHTPOJIbHBIX —
50);

— 0aHK KOHTpPOJbHBIX 3a/1aHuil TeriooOMeny (Paznen 2) (oOuiee uncio KOHTPoJIbHbBIX — 50);

— 0aHK KOHTPOJBHBIX 3aanuii o abcopOumu (Pazaen 3) (obmree 9ncio KOHTPOIBHBIX — 50);

— 0aHK KOHTPOJIBHBIX 3aaHui o pextudukanuu (Paznen 3) (obmee uncio KOHTPOIbHBIX — 50);

— 0aHK ’K3aMeHaIMOHHBIX OmiieToB: Paznen 1. Pasnen 2 (o6mee uucino 6unetos — 60);

— 0aHK 2K3aMeHaIMOHHBIX OmiieToB: Paznen 3. Pasnen 4 (o6mee uucio Ounetos — 60).

JInist OCBOGHUS AUCIUIUIMHBI UCHOJB3YIOTCS CIEAYIONINEe HOPMATUBHBIE U HOPMATHBHO-
METOIMYECKUE TOKYMEHTHI:

— @epnepanbHblii 3akoH Poccuiickoit ®enepauuu ot 29.12.2012 Ne 273-®3  «O6
oOpazoBanun B Poccuiickoit ®enepauun» [DaekTpoHHBIM pecypc] — Pexum poctyna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102162745&intelsearch=273-%D4%C7 (mata
oOpatenus: 16.05.2021).

— @epepanbHble TOCYAAPCTBEHHbBIE 00pa30BaTEIbHbIE CTAHAAPTHI BBICILIEr0 0Opa30BaHUs
/I KOOpAMHAIIMOHHBIA COBET y4eOHO-METOIUYECKUX OOBEIMHEHUM U HAYIHO-METOIUYECKUX
coBeToB BhIcHIiel mikoiel. [lopram @enmepanbHbIX 00pa30BaTENBHBIX CTAHIAPTOB BBICIIETO
obOpazoBanus [DnekTpoHHBIN pecypc| — Pexxum goctyna: http:/fgosvo.ru/fgosvo/92/91/4 (nara
oOpatuenus: 16.05.2021).

— Ilpukaz MunucrepctBa oOpazoBanust u Hayku P® ot 23.08.2017 Ne 816 «OO0
yrBepkIeHnH [lopsika MpUMEHEHHsT OpraHU3alusIMHU, OCYHICCTBISIOMKUMU 00pa30BaTEIbHYIO
JEATeINbHOCTD, AIEKTPOHHOTO OOYYeHUSs, TUCTAHIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH IMpH
peanu3anuu  00pa3oBaTENBHBIX MporpaMM» [DIeKTpoHHBIH pecypc]. Pexum mocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332 &intelsearch=816+%EF%F0%E8%EA
%E0%E7 (nata obpamenus: 16.05.2021).

[Ipr oCBOGHWM AWCHUILIMHBI CTYIEHTHI JOJDKHBI HCIOJB30BaTh WH(POPMALMOHHBIE U
MHGOPMAIIMOHHO-00pa30BaTEIbHBIE PECYPCHI CIEAYIOUINX OPTAJIOB U CAWTOB:

— Cucrema denepanbHbIX 00pa3oBaTeabHBIX MOpTaIOB. (CHCTEeMa  OTKPBITOTO
obpazoBanus. Koncanrunurossiii nentp MOC OO PO [DnexktponHsliil pecypc] — Pexxum pocrtyna:
http://www.openedu.ru (gata o6pamenus: 16.05.2021).

— Mudopmarnmonnas cucrema «ExanHoe 0KHO J0CTyna K 00pa30BaTEbHBIM PECypcam.
URL: http://window.edu.ru/ (nata o6pamenus: 16.05.2021).

— ®3IIO0: cootBercTBUe TpeboBanusaM PI'OC [DnexTpoHHbIH pecypc]| — Pexxum nocryna:
http://fepo.i-exam.ru/ (mara obpamenus: 16.05.2021).

Jlyist mpoBeieHNs 3aHATHI NMPU MU3YYCHUH TUCHUIUIMHBI ¢ IPUMEHEHUEM JJIEKTPOHHOTO
00pa3zoBaHus U TUCTAHIIMOHHBIX 00Pa30BATEIHHBIX TEXHOJOTHI UCIOJIB3YIOTCS KOMIIBIOTEPHI CO
CpelICTBaMU 3BYKOBOCITPOU3BEICHHUS, MIPOEKTOPOM, PKPAHOM M BBIXOJIOM B MHTEpHET. 3aHATUS
MPOBOAATCS B OHJIaH pexxume ¢ npuMmenennem DUOC, Skype, Zoom, conmansubix ceteit (BK u
ap.), meccenmxepoB (WhatsApp u ap.), 3IEKTPOHHON TTOYTHI.

10. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT UM,
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HNCITOJIB3YEMbBIX B OGPA3OBATEJIbHOM ITPOLIECCE.

WNudopmarnronHyro MOJIICPIKKY W3Yy4eHUS JIMCIUTUTAHBI OCYILIECTBIISICT
Nudopmannonno-6ubauoreunsiii nentp (MbL) PXTY wum. .M. MenaeneeBa, KOTOpHIii
obOecrieunBaeTr OOy4alOUIUXCSd OCHOBHOM yueOHOM, y4eOHO-METOAMYEeCKOH M Hay4dHOMU
JUTEPaTypOil, HEOOXOAUMOW JUIsi OpPraHU3alMK 00pa30BATEIBHOTO IPOIEcca MO TUCIHILIHHE.
O6mmit 06beM MHOTOOTpacneBoro Gourma MBI Ha 01.01.2021 coctaBnsier 1 716 243 k3.

®oun UBL pacnonaraer y4ueOHOHM, y4eOHO-METOAMYECKONM M HAYYHO-TEXHHUYECKOMN
TUTEPaTypoil B popMe MedaTHBIX W IEKTPOHHBIX M3/IaHUH, a TaKkKe BKIOYAET O(HUIHaIbHBIE,
CIpaBOYHO-OMOMMOTpadrueckre, CHerUaIn3upOBaHHBIE OTEYSCTBEHHBIE H  3apyOEKHbBIC
nepuoandeckue W  uHPopManmoHuele wm3manus. MBIl obGecmeunmBaeTr  mocTym K
npodeccHoHaTBFHBIM 0a3aM JaHHBIX, HH()OPMAIIMOHHBIM, CITPABOYHBIM U TIOUCKOBBIM CHCTEMAaM.

Kaxnpiit oOyuatoiuiicss o0ecriedeH CBOOOAHBIM JOCTYIIOM M3 JIF00OM TOUKH, B KOTOPOM
uMeercss Joctyn K cetm MuTepHeT W K 3neKkTpoHHO-OMOmmoreunoit cucrteme (DBC)
YHHUBepcUTETa, KOTOPAst COACPIKUT PA3INIHbIC U3AaHUS 110 OCHOBHBIM U3y4aeMbIM JUCIUATUIMHAM
1 chopMHpPOBaHA TIO COTIACOBAHUIO C MPABOOOIATATEISIMU YIeOHONH M yueOHO-METOUYECKOM
JTUTEPATYPHI.

Jigs  Gojiee MOJMHOTO M ONEPATUBHOIO  CHPaBOYHO-OMONHOrpaduyeckoro
nHpopmanmonnoro obcmyxkuanusi B MBIl peann3oBana TexHOJIOTHS DJIEKTPOHHOM JTOCTaBKH
JTOKYMEHTOB.

[TomHBIE TIEpeYeHb AIIEKTPOHHBIX WH(GOPMAIMOHHBIX PECYPCOB, HCIOIB3YEMBIX B
npouecce oOy4eHusi, IPeJCTaBIEeH B OCHOBHOI 00pa30BaTeNbHON IPOrpaMMe.

11. MATEPUHAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI.

B cooTBercTBHM C y‘~IG6HI)IM IIJTAaHOM 3aHsATHA IO JUCIHHUIIIIMHE ((HpOII@CCI)I W aInraparkl
XUMHUYECKON TEXHOJOTUN» POBOAATCA B (POpPME JEKIHM, TPAaKTUUECKUX 3aHATUH, Ta00PATOPHBIX
paboT ¥ caMOCTOATEIbHOU pabOThI CTYACHTA.

11.1. O6opynoBanue, He00X0qUMOe B 00pa30BaTEIbHOM Ipolecce:
nBe jabopatopum ¢ J1ab0OpaTOPHBIMH YCTaHOBKaMH; OHOIMOTEKa, HWMeEIIas paboune
KOMITIBIOTEPHBIE MECTA JUISI CTYIEHTOB, OCHAILLEHHbIE KOMITBIOTEPAMHU C JOCTYIIOM K 0a3aM JaHHBIX
Y BBIXOJOM B MIHTEpHET.
B naGopatopHom nmpakTHKyMe HCIOJIb3YIOTCS 1a00PaTOPHbIE YCTAHOBKH U KOMILJIEKCHI JJIS:
M3YYEHHUs TeIUIoNepeiayu B IBYXTpPYOHOM TEIJIO0OMEHHHUKE;
M3Y4EHHUs TEIUIoNepeiadl B YEThIPEXXO0I0BOM KOKYXOTPYOHOM TEINIO0OMEHHHUKE;
U3YYEHHUS PEKUMOB TEUEHUSI KUIAKOCTHU;
onpeneneHus kodhPuimenTa MaccooTIauu B Ta30BoH (ase;
M3Y4EHHUS TUAPOAMHAMUKH HEIOIBUKHOTO U [CEBOKMKEHHOTO 36pHUCTOIO CII0S;
U3Y4EHHUs POPUIIL CKOPOCTEN B CEUeHUU TPyOOTIpOBOAA;
paszeneHus MPOCTON MEPErOHKOM OMHAPHON CMECH BOIA — STHIICHTJIMKOJIb;
paszfiesieHus pOCTOM MneperoHKoil OMHApHON CMEeCH U30IIPOIIaHOJI — BOJA;
W3Y4EHHUs Mpoliecca NEPUOANUECKON PEeKTU(PUKAMN OMHAPHON CMECH JKUKOCTEH;
M3YYEHHUs Mpoliecca MaCCOOTAAYH B JKUIKOH (ase;
U3Y4EHHUS TUAPOAMHAMUYECKOHN CTPYKTYphI IIOTOKA B almapaTe ¢ MELIAIKOM;
M3Y4EHHUE MPOoLIecca OXIAXKICHUS )KUIKOCTH IIPH HECTAL[MOHAPHOM TEIUIO0OMEHE;
M3YyYEHHUE Ipoliecca TeIIonepeaay B IUIACTUHYATOM TEINIO0OMEHHHUKE;
M3YyYEHHUE Ipoliecca TeIIonepeaadu B KOXKYXO0TPYOHOM CTEKISTHHOM TEII000MEHHUKE;
onpeneneHue Ko3hGUIIMEHTOB MaCCOOTIA4YH B ra30Boi (ase;
U3Yy4eHHUs paboThl LIEHTPOOEIKHOTO HAcoCa;
U3y4eHHUs rnpouecca GuiIbTpaluu CyCIeH3UMI;
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® W3Y4YEeHMs TUPOJUHAMUKHI COIIPOTUBIICHUS TPYyOOIIPOBOIA;

® H3y4YCHHE IIPOLIECCA ECTECTBEHHON KOHBEHIUY;

e U3y4eHHUs Ipoliecca CBOOOJHOTO OCAXJIEHUS TBEPIBbIX YACTHUI[ U BCIUIBITHS ITy3bIped B
KUJIKOCTSX.

11.2. Y4yeOHo-HATJISAAHBIE IOCOOMA:

Crnaiinpl mpe3eHTauui s JIEKIIMOHHOTO Kypca, MeYaTHble MaTepuaibl Ui JIEKUUH U
CEMHUHApOB.

11.3. KomnboTepbl, HHPOPMALHOHHO-TEJIEKOMMYHHKAIMOHHbIE CETH, alllIapaTHO-
NPOrpaMMHBIe M ayAHOBU3YaJIbHbIE CPEACTBA:

JUis  ureHus ~ Kypca  JIEKUMH ~ UMEIOTCS  KOMIIbIOTEpPhl,  MH(GOPMALUOHHO-
TEJIEeKOMMYHUKALIMOHHBIE CETH, alNapaTHO-NPOrpPaMMHbBIE U ayJAMOBH3yaJbHbIE CPEJICTBA;
ITOJKJIOYEHHE K JIOKAJIbHOM CETH C BBIXOJ0M B MIHTEpHET.

Jlis caMocTOsITENIbHOM PadOThl Kbl OOydaroliuiics B TEUEHHE BCEro IepHoja
oOyueHusi oOecreyeH HHAWBHUIYAJbHBIM HEOIPAaHUYEHHBIM JOCTYIIOM K HECKOJbKUM
AJIEKTPOHHO-OMOIMOTEYHBIM CUCTEMAM  (DJIEKTPOHHBIM OMOIMOTEKaM), COJEpXallUM BCe
U3/IaHUSI OCHOBHOHM JIMTEpaTypbl, IEpeyuClieHHble B palOouell MporpaMMme JUCUUILIMHBI,
c(OpMUPOBAHHBIM Ha OCHOBAHHUHU MPSAMBIX JIOTOBOPHBIX OTHOIIEHHUH € IIPaBO00IaaTeIsIMU.

Jlig mpoBeleHus 3aHATHM NPU W3YYEHUU JUCUUIUIMHBI C IPUMEHEHUEM 3JIEKTPOHHOTO
00pa3oBaHUs U JUCTAHLIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTHI HCIIONb3YIOTCS KOMIIBIOTEPHI CO
CpEICTBaMU 3BYKOBOCIIPOM3BEACHHUS, [IPOEKTOPOM, SKPaHOM U BBIXOJIOM B MHTepHeT. 3anatus
MPOBOAATCS B OHJIAH pexxume ¢ npuMmenernnem DUOC, Skype, Zoom, conmansubix cetert (BK u
ap.), meccenmxepoB (WhatsApp u ap.), IEKTPOHHON TTOYTHI.

11.4. [leyaTHbIE U JIEKTPOHHBbIE 00pPa3oBaTe/ibHbIe U MHPOPMAIMOHHbIE PECYPCHI:

NudopmaniioHHO-METOIMYECKHE MaTepHualibl: ydyeOHble MOCcOoOMsl MO JUCIUILIMHE,
METO/JMYECKUE PEKOMEHJAUWU K MPAKTUUYECKUM 3aHATUSAM; pa3fdaTO4YHbId Marepuan K
JIEKIMOHHBIM KypcaM; 3JIEKTPOHHbIE Y4eOHbIE H3/IaHUs, HAy4YHO-TOMYJSPHbIE 3JIEKTPOHHbIE
U3/1aHus.

DNeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI: 3JIEKTPOHHBIE IPE3EHTAlMU K paszjesiaMm
JIEKIIMOHHBIX KYPCOB; Yy4e€OHO-METOIWYECKHE pa3paboTku Kadeapsl B HIIEKTPOHHOM BHJIE;
OYKJIETBI ¥ KaTaJIoTh 000pYy10BaHUsl, TEXHOJIOTHYECKUE CIIPABOYHUKH; CIIPABOYHbIE MaTEpHAJIbl B
MEYaTHOM U 3JIEKTPOHHOM BUJIE.
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11.5. IlepeyeHb JHIIEH3HOHHOT0 IPOTPAMMHOI0 o0ecleYeHus:

Ne HaumeHoBaHue PexBu3utsl noropopa| KosuvecrBo junensuii | Cpok 0KOHYAHUSA
M1 NPOrpaMMHOI0 MOCTABKH AeicTBUSA JHIEH3UN
NPOAYKTa

1. Calculate Linux Desktop CBo0Oo1HO He orpanunuento Bbeccpouno
pacmpoctpansemoe 110

2. LibreOffice CBo0Oo1HO He orpanuuento Bbeccpouno
pacmpoctpansemoe 110

3. ABBYY FineReader CBo0Oo1HO He orpanuuento Bbeccpouno
pacmpoctpansemoe [10

4. . CBo0Oo1HO He orpanunuento Bbeccpouno

7-Z1p
pacmpoctpansemoe 110
5. Google Chrome CBo0Oo1HO He orpanunuento Bbeccpouno
pacmpoctpansemoe [10
6. VLC Media Player CBo0Oo1HO He orpanunuento beccpouno
pacmpoctpansemoe 110
7. Discord CBo0Oo1HO He orpanuuento Bbeccpouno
pacmpoctpansemoe 110
8. Autodesk AutoCAD CBo0Oo1HO He orpanuuento Bbeccpouno
pacmpoctpansemoe 110
9. IntellJIDEA CBo0Oo1HO He orpanuuento Bbeccpouno
pacmpoctpansemoe 110
10. FreeCAD CBo0Oo1HO He orpanuuento Bbeccpouno
pacmpoctpansemoe 110
11. SMath Studio CpoboanHO He orpannuenno beccpouno
pacmpoctpansemoe 110
12. Kontpakt Ne 90-  |JIuneH3us st akTUBAIIAN 12 MecsneB
133D5A/2021 ot Ha pabouuX CTAaHIUAX, |(€KETOAHOE MPOICHNE
Corel Academic Site 07.09.2021 MOKPBIBAET Bce paboune | TMOJIUCKHU C IIPAaBOM
Standard MeCTa B YHUBEPCUTETE nepexo/ia Ha
OOHOBJIEHHYIO BEPCHIO
MIPOJIyKTa)

13. Kontpaxt Ne 90- 500 nuuen3uit 12 mecsiueB
Kaspersky Endpoint 13305A/2021 ot (e’xeroiHO€ MPOJITICHHE
Security st OuzHeca — 07.09.2021 MOATHCKH C ITPaBOM
CrangaptHsiif Russian repexoja Ha
Edition. 0OHOBIIEHHYIO BEPCHIO

MPOJIyKTa)

14. CBo0Oo1HO He orpanuuento Bbeccpouno

GIMP
pacmpoctpansemoe 110
15. |OBS (Open Broadcaster CBo0Oo1HO He orpanuuento Bbeccpouno

Software) Studio

pacmpoctpansemoe 110
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12. TPEBOBAHUSA K OHEHKE KAYECTBA OCBOEHUA JUCHUIIJINHBI.

HaumenoBanue
pa3iesioB

OcHoBHbIE MOKA3aTeJIN OllEHKH

(DOPMBI U METObI
KOHTPOJIA U OHCHKH

Pazpnen 1.
'maponrHamMuueckue
MPOLECCHI U anmnapaThbl
XUMHYECKOH
TEXHOJIOTHH.

3naem:

— OCHOBBI TEOPHUH TIEPEHOCA HMITYJIbCa;
MPUHIMIB  (PU3UIECKOTO MOJICITUPOBAHHS
MIPOIIECCOB; OCHOBHBIC YPAaBHEHUS IBUKCHUS
KUJIKOCTEH; TUTIOBBIE MIPOIIECCHI
XHUMHYECKON TEXHOJIOTHH,
COOTBETCTBYIOIIME anmapaTrbl U METOJbI UX
pacuera;

— METOJIbI TIOCTPOCHUS AMIUPHUYECKUX H
TEOPETUICCKUX Moienei XHUMHKO-
TEXHOJIOTHYECKUX MPOIIECCOB;

Ymeem:

— ONpENeNATh XapakTep TIBUKCHUS
KUJIKOCTEH W Ta30B;  pPacCUUTHIBATH
nmapamMeTpsl M BBIOMpPATh amnmaparypy i
KOHKPETHOTO TEXHOJIOTMYECKOTO MPOIIeCcca;
— paccUMUTHIBATh OCHOBHBIC XapaKTEPUCTUKHU
XHUMHUKO-TEXHOJIOTHYECKOTO nporecca,
BBIOMPAThH PALIMOHAIIBHYIO CXEMY.

Braoeem:

— METOJJaMH TEXHOJIOTHYECKHX PacyeToOB
OT/CIbHBIX Y3JIOB U JIETalel XUMHYECKOTO
000pyI0BaHMUS;

— HaBBIKAMHU  TIPOCKTHPOBAHHS  THIIOBBIX
anmnapaToB XUMHYECKOU MPOMBIILIEHHOCTH;
— METOJaMU ONpPENETCHUs PalMOHATbHBIX
TEXHOJIOTHYECKUX PEXKUMOB paboTsl
000pyI0BaHUS.

O1eHKa 3a JOMAaIIHIOI0
pabory (5 cemectp).

Orenka 3a
KOHTPOJIBHYIO paboTy
No 1 (5 cemectp).

Onenka 3a 3k3ameH (5
CEMECTp).

Pazpnen 2.
TennoBeie
W anmnaparsl
XUMHYECKOH
TEXHOJIOTHH.

MPOLIECCHI

Buaem:

— OCHOBBI ~ TEOpPHH  IIepeHOCa  TEIUIa;
MPUHIMIBL  (PU3UIECKOTO MOJICITUPOBAHHS
IIPOIIECCOB; OCHOBBI TCOPHH TEILIOTICPEIAYH;
THIIOBEIE MIPOIIECCHI XUMHUYECKOH
TEXHOJIOTHH, COOTBETCTBYIOIIHE aIapaThl U
METOJIbI X PacyeTa,

— METOJBI TIOCTPOCHUS OMIIUPUUYECKUX U
TEOPETUICCKUX Moelei XUMHKO-
TEXHOJIOTHYECKUX MPOIIECCOB;

Ymeem:

— ONPEeTATh XapakTep IBIDKEHUS
JKUIKOCTEN u rasos; OCHOBHEIE
XapaKTEPUCTHKU MPOIIECCOB

TEIUIoNEepelauk; PacCUUTHIBATh MapaMeTpsl
U BBIOMpATh anmaparypy Uisi KOHKPETHOIO
TEXHOJIOTHYECKOI0 IIpoLecca;

— PacCYUTHIBATH OCHOBHBIE XapaKTEPUCTUKU
XUMHKO-TEXHOJIOTHYECKOTIO mpouecca,
BBIOMPATh PALIMOHAIIBHYIO CXEMY.

O1eHKa 3a JOMAaIIIHIOI0
paborty (5 cemectp).

Orenka 3a
KOHTPOJIBHYIO paboTy
No 2 (5 cemectp).

Onenka 3a 3k3ameH (5
CEMECTp).
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Bnaoeem:

— METOJIaMU TEXHOJIOTHYECKHUX pPacyeTOB
OTJICIBHBIX Y3JIOB M JIeTaJled XHUMHYECKOTO
000pyI0BaHMUS;

— HaBBIKAMH  IPOCKTHPOBAHHUS  THUIIOBBIX
anmapaToB XUMHUYECKOH MPOMBIIINICHHOCTH;
— METOJIaMH OIPEACICHUS PAMMOHATBHBIX

TEXHOJIOTUYECKUX pEeXKUMOB paboThI

000pyI0BaHUS.
Paznean 3. 3naem: OreHka 3a JOMAITHIO
[Tponeccer u — OCHOBBI ~ TEOpUM TEpPEeHOCa  Macchl; | padoty (6 cemectp).
arraparsl pa3acICHUA IMIPHUHIMAIIBI (bl/ISI/ILICCKOFO MOJACIINPOBAHUA

TOMOI'€CHHBIX CUCTEM.

IMpOLECCOB; OCHOBLI TCOPHUU MaCCOIICpCaavYn

Or1eHka 3a

(OcHoBHBIE B CHCTE€Max CO CBOOOJHOI M HENOJBUXKHOM | KOHTPOJIbHYIO paboTy
MaccoOOMEHHbIE rpaHuei paszaena ¢a3z; tTunosslie mpoueccsl | Ne 1 (6 cemectp).
MIPOIIECCHI) XUMUYECKOH TEXHOJIOTHH,

COOTBETCTBYIOIIIME anmmapaTsl U MeToApl ux | OueHka 3a

pacuera; KOHTPOJIbHYIO paboTy

— METOJBI TOCTpoeHUs1 sMmrupuydeckux u | Ne 2 (6 cemectp).

TEOPETHUECKUX Mo Ienen XUMUKO-

TEXHOJIOTHYECKUX IPOLIECCOB; Onenka 3a 3xk3ameH (6

Ymeem: CEMECTp).

— OIPENEINATh XapakTep JIBYKCHUS

KHUJIKOCTEH " ra3os; OCHOBHBIE

XapaKTePUCTHKH MIPOIIECCOB

Maccorepeadd; pPacCUUThIBATh MapaMeTphl

¥ BBIOMpAThH ammaparypy Uii KOHKPETHOTO

TEXHOJIOTHYECKOTO TIPOIIecca;

— pacCcUUTHIBATH OCHOBHBIE XapaKTEPUCTHKH

XAMHUKO-TEXHOJIOTUYECKOTO nporecca,

BBIOMPAThH PALIMOHAIIBHYIO CXEMY.

Braoeem:

— METOJAaMH TEXHOJOTMYECKHX pPacdyeToB

OTIENFHBIX Y3JIOB M JIeTallell XHMHYECKOTO

000pyI0BaHMUS;

— HaBBIKAMU  TPOCKTHPOBAHUS  THIIOBBIX

anmapaToB XUMHUYECKOH MPOMBIIIUICHHOCTH;

— METOJaMHU OIpEIeNICHHs] PallMOHATBHBIX

TEXHOJIOTUYECKHUX PEKHUMOB paboThI

000pyI0BaHUS.
Paznen 4. 3uaem: OneHka 3a JOMAaIIHIO
[Tponeccer u — OCHOBBI TEOpPHUHM TIEpeHOca HMIYJbca; | padoty (6 cemectp).

anmnapathl pa3JIeNeHUs

reTCpOrCcHHBIX CUCTEM.

(OcHoBHBIE
THIPOMEXaHHUYCCKUC
MIPOIIECCHI)

MPUHIUIBL  (PU3NYECKOTO MOACITUPOBAHUS
MPOLECCOB; OCHOBHBIE YPABHECHUS ABUKCHUS

JKUIKOCTEH; THIIOBLIE MPOIIECCHI
XUMHAYECKOH TEXHOJIOTHH,
COOTBETCTBYIOIINE anmapaTrbl U METOJbI UX
pacdera;

— METOJBI TIOCTPOCHUSI ASMIIUPUUYECKUX U
TEOPETUICCKUX Moelei XUMHKO-
TEXHOJIOTHYECKUX MPOIIECCOB;

Ymeem:

Onenka 3a 3k3ameH (6
CEMECTp).
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— ONpENeNATh XapakTep JIBYKCHUS
KHUIKOCTE W Ta30B;  pacCUUTHIBATH
nmapaMeTpel M BBEIOMpATh ammaparypy uis
KOHKPETHOTO TEXHOJIOIMYECKOIo Mpolecca;

— pacCcUUTHIBATH OCHOBHBIE XapaKTEPUCTHKH
XAMHUKO-TEXHOJIOTUYECKOTO nporecca,
BBIOMPAThH PALIMOHAIIBHYIO CXEMY.

Braoeem:

— METOJIaMU  TEXHOJIOTMYECKHUX PpPacyeToB
OTJIENbHBIX Y3JIOB M JieTallel XUMHYECKOTO
000pyI0BaHMUS;

— HaBBIKAMU  TPOCKTHPOBAHUS  THIIOBBIX
anmapaToB XUMHUYECKOH MPOMBIIIUIEHHOCTH;

— METOJIaMU OIpEAEICHUS] PALUOHAIbHBIX
TEXHOJIOTUYECKHUX PEXUMOB paboThI
000pyI0BaHUS.

13. OCOBEHHOCTH OPTAHU3AIIMM OBPA3OBATEJIBLHOIO MTPOIECCA
JUISI THBAJIMJIOB Y JIUI[ C OTPAHUYEHHBIMY BO3MOKHOCTSAMHA
3/IOPOBDSI.

OOyyeHue WHBAJIWJIOB U JMI C OTIPAHUYEHHBIMH BO3MOXHOCTSMH  3/I0pPOBbS
OCYUIECTBJISIETCS B COOTBETCTBHH C:

— [lopsinkoM opraHu3alMyd M OCYLIECTBJIEHUS 0O0pa30BaTEIbHON JESTEIbHOCTH II0
o0Opa3oBaTelIbHBIM IIpOrpaMMaM — IporpamMmam OakajiaBpuaTa, IpOrpaMMaM CIIELHAIUTETa,
nporpammam Maructpatypsl (Ilpukaz Muno6puayku P® ot 05.04.2017 Ne 301);

— [lonoxennem o Ilopsake opraHuzanMu W OCYIIECTBIIEHUS 0Opa3oBaTeNbHOM
NEeSITeIbHOCTH 10 00pa30BaTeIbHBIM IporpaMMaM — Iporpammam 0OakanaBpuara, IporpaMMmam
CrenuanuTeTa, IporpamMmaM Maructparypsl B POCCHMCKOM  XMMHMKO-TEXHOJIOTMYECKOM
yauBepcurere nMmenu [[.M. MenneneeBa (yTB. pelieHneM YYEHOrO COBETa YHHBEPCHUTETA OT
28.06.2017, mpotokoma Ne 9);

— MeToan4yeckuMHU peKOMEHJalUsIMU 110 OpTaHu3aliyi 00pa30BaTEIBHOTO Mpolecca s
0o0yueHus1 MTHBAJIMJIOB U JIUIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 310pOBbsI B 00pa30BaTeIbHbIX
OpraHu3alusaX BeICHIET0 00pPa30BaHUs, B TOM YHCIIE OCHAILIEHHOCTH 00pa30BaTeIbHOTO MpoLecca
(yrBepxkzeHbl 3amectureneM MuHnuctpa oOpasoBanuss u Hayku P® A.A. KiaumoBbsIM OT
08.04.2014 Ne AK-44/058H).
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JlomonHeHus: ¥ U3MEHEHHUs K padoyueil mporpaMmme JUCHUTIINHBI
«IIpoueccsl n anmaparsl XMAMAYECKOW TEXHOJIOTHI
OCHOBHOM 00pa3zoBaTeIbHON MPOTrpaMMbl

20.03.01 Texnocdepnas 6e3omacHocTh, npoduiib «be3onacHocTs
TEXHOJIOTHYECKHX MPOIECCOB U MPOU3BOICTB.

dopma 00yUdeHHS: OUHAas

Howmep
OcHOBaHUE BHECEHUS
n3menenust/ | ConeprkaHue JOTOJTHECHUS/U3MEHEHUS
M3MCEHCHUS/ JOTIOTHECHUS
JTONOJTHEHUS
IIPOTOKOJI 3acelaHusl Y YEHOTo
1 coBera Ne OT «__ »
: 20 1.
IIPOTOKOJI 3acelaHusl Y YEHOTO
D) coBeTa Ne OT «__ »
: 20 1.
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